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5. Total Maximum Daily Loads

A TMDL prescribes an upper limit on discharge of a pollutant from al sources so asto
assure water qudity standards are met. It further alocates this load capacity (LC) among the
various sources of the pollutant. Pollutant sources fal into two broad classes: point sources,
each of which receives awaste load dlocation (WLA); and nonpoint sources, which receive
aload dlocation (LA). Natura background (NB), when present, is considered part of the
load dlocation, but is often broken out on its own because it represents a part of the load not
subject to control. Because of uncertainties regarding quantification of loads and the rdation
of specific loads to attainment of water quaity standards, the rules regarding TMDLSs (40
CFR part 130) require amargin of safety (MOS) be a part of the TMDL.

Precticdly, the MOS is areduction in the load capacity that is available for dlocation to
pollutant sources. The natura background load is aso effectively areduction in the load
capacity available for dlocation to human made pollutant sources. This can be summarized
symbolicaly asthe equation: LC = MOS+ NB + LA + WLA = TMDL. Theeguationis
written in this order because it represents the logica order in which aloading analysisis
conducted. Firgt the LC isdetermined. Then the LC is broken down into its components. the
necessary MOS is determined and subtracted; then NB, if relevant, is quantified and
subtracted; and then the remainder is allocated among pollutant sources. When the
breakdown and alocation are completed we have aTMDL, which must equa the LC.

Ancther sep in aloading analysisis the quantification of current pollutant loads by source.
This alows the specification of load reductions as percentages from current conditions,
congders equitiesin load reduction respongbility, and is necessary in order for pollutant
trading to occur. Also, arequired part of the loading andysisisthat the LC be based on
critical conditions — the conditions when water quality standards are most likely to be
violated. If protective under critica conditions, a TMDL will be more than protective under
other conditions. Because both LC and pollutant source loads vary, and not necessarily in
concert, determination of critical conditions can be more complicated than it may agppear on
the surface.

A load isfundamentaly a quantity of a pollutant discharged over some period of time, and is
the product of concentration and flow. Due to the diverse nature of various pollutants, and
the difficulty of drictly dedling with loads, the federa rules dlow for “other appropriate
messures’ to be used when necessary. These “other measures’ must till be quantifiable, and
relate to water qudity standards, but they alow flexibility to ded with pollutant loading in
more practical and tangible ways. The rules aso recognize the particular difficulty of
quantifying nonpoint loads, and alow “gross dlotment” as aload alocation where available
data or appropriate predictive techniques limit more accurate estimates. For certain
pollutants whose effects are long term, such as sediment and nutrients, EPA dlowsfor
seasond or annual loads.

Some streamsin the St. Joe River subbasin are impaired due to habitat dteration. While

degraded habitat is evidence of impairment, the EPA does not consder awaterbody to be
polluted if the pollution is not aresult of the introduction or presence of a pollutant. Since
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TMDLsare not required to be established for waterbodies impaired by pollution but not
pollutants, a TMDL has not been established for these streams for habitat dteration.

5.1 Fishhook Creek Sediment TMDL

This TMDL addresses sediment in Fishhook Creek, which islisted for sediment aswell as
for temperature. Since the creek is physicaly isolated from the remaining streams requiring
sediment TMDLSs, a separate TMDL was developed. Fishhook Creek’ stemperature TMDL
isdiscussed in Section 5.3.

5.1.1 In-Stream Water Quality Targets

Thein-gtream water qudity target for the Fishhook Creek sediment TMDL isfull support of
the cold water designated use (Idaho Code 39.3611, .3615). Specificaly, sedimentation must
be reduced to aleve where full support of beneficid uses is demonstrated using the current
assessment method accepted by DEQ at the time the water body is reassessed.

The TMDL will develop loading capacitiesin terms of mass per unit time. The interim gods
will be set based on conditions in watersheds supporting the cold water use and the fina

goas will be established when biomonitoring demondrates full support of the cold water use.
The sources yieding sediment to the system can be reduced, but a substantial period (20-30
years) will be required for the stream to clear its current sediment bed load and create pools.

Design and Conditions

All sources of sediment to Fishhook Creek are nonpoint sources. The TMDL addresses the
nonpoint sediment yield to the watershed. Sediment from nonpoint sourcesis loaded
episodicdly, primarily during high discharge events. These criticd events coincide with
critical conditions. These events occur during November through May, but may not occur
for saverd years. Thetypicd return time of the largest eventsis 10-15 years (DEQ 2001).
The critical stream reaches are the Rosgen B channd types that naturaly harbor the most
robust cold water communities, but have gradients sufficiently low for coarse bedload to
accumulate and fill pools. The key to nonpoint source sediment management is to implement
remedia activities prior to the advent of alarge discharge event. Large discharge events are
the only mechanism of transporting coarse sediments downstream.

Target Selection

The TMDL applies sediment alocations in tons per year and ca culates sediment reduction
gods. The middle and lower reaches of Fishhook Creek are impaired by sediment, but
sediment yield reduction will be required from the entire watershed to meet full support
gatus.

The load capacity rate at which full support is exhibited has been st at various levelswithin

TMDL documents developed by DEQ. These have ranged from setting an interim load
capacity at the background level for some watersheds in the Coeur d’ Alene Lake Subbasin
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and the Pend Oreille basin, to over 200% above background in some areas of the state.
Evidence is beginning to support that atarget of 50% above background is protective of the
beneficid uses. Thistarget has dready been used in the North Fork Coeur d’ Alene TMDL
(DEQ 2001) and the Priest River TMDL (Rothrock 2002). Therationde supplied in those
TMDLsin support of the target was based on severd premises (DEQ 2001):

-- Sediment yied below 50% above background will fully support the beneficid uses of
cold water agudtic life and sdlmonid spawning.

-- The gtream has somefinite yet not quantified ability to process a sediment yield rate
greater than 50% above background rates.

-- Bendficid uses (cold water aguetic life and sdmonid spawning) will be fully supported
when the finite yet not quantified ability of the stream system to process (attenuate)
sediment is met.

Data collected within the St. Joe River subbasin gppear to support the target of 50% above
background. A comparison of WBAG Il scores of watersheds to the modeled percent above
background estimates is shown in Figure 8. Only watersheds that had WBAGI | scores based
on dl three of the mgor components (macroinvertebrates, fish, and habitat) were included in
the andyss. The green shaded area indicates the area of the graph where both the WBAGII
scoreis full support and the modeled percent above background is less than 50%. Thered
areaisthe portion of the graph is where the WBAGI I scores shows that a stream isimpaired
and the modeled percent above background is greater than 50%.
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Figure 8. WBAGII Scores Versus Modeled Percent Sediment Above
Background

Inal but two instances, the WBAGI | score and the target of 50% above background
coincide. The two watersheds that do not conform may be affected by conditions other than
sediment and are therefore unresponsive to changes in sediment ddlivery to the stream. For
instance, Blackjack Creek is awatershed that hasa WBAGI| score of lessthan 2, but has
very little sediment being delivered to it. Thisisafirst order watershed thet is very smal
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with asteep gradient. The low WBAGII scores are aresult of poor macroinvertebrate and
fish populations. Blackjack Creek’s habitat score was one of the highest in the subbasin.
The poor macroinvertebrate score could be the result of the small watershed sze and
relatively little disturbance, making the system nutrient poor and unable to support a good
macroinvertebrate community. This low nutrient scenario could dso affect the fish
community due to a poor food base. The fish community may aso be affected by the steep
gradient of this watershed, which could make available fish habitat limited.

According to the evidence outlined above, the 50% above background target appears to be
reasonable and very protective of the beneficia uses of the watershedsin the St. Joe River
subbasin. Therefore, the target load capacity for Fishhook Creek, and the remaining
sediment TMDLs in this document, is set at 50% above background.

The god should be atained following three high flow events after implementation plan
actions are in place. Based on the average recurrence of high flow events, this should take
about 30 years. Thistime is necessary to have the channd forming events to export sediment
and to create pool structures.

Monitoring Points

The point of compliance for Fishhook Creek is one mile above its mouth (BURP Site #
95NIRO 0A25). The sediment load reduction from the current level (65.6% above
background) toward the god (50% above background) is expected to reduce sediment to a
load that, dthough not yet quantified, will fully support beneficid use (cold water aquatic
life). Beneficid use support status will be determined using the current assessment method
accepted by DEQ at the time the water body is monitored. Monitoring will be completed
using BURP protocols. When the find sediment load capacity is determined by these
gppropriate measures of full cold water aguetic life support, the TMDL will be revised to
reflect the established supporting sediment yield.

5.1.2 Load Capacity

The load capacity for aTMDL designed to address a sediment-caused limitation to water
qudlity is complicated by the fact that the state’ s water quality standard is a narrative rather
than a quantitative standard. In the waters of Fishhook Creek, the sediment interfering with
the beneficid use (cold water) ismost likely large bed load particles. Adequate quantitetive
measurements of the effect of excess sediment have not been developed. Given this
difficulty, an exact sediment load capacity for the TMDL is difficult to develop.

The naturd background sedimentation rate is the sediment yield prior to development of the
watershed. It was caculated by multiplying the watershed acreage (26,152 acres) by the
sediment yield coefficient for Belt Supergroup terrain vegetated by coniferous forests (0.023
tongacrelyear). The estimate assumes the entire watershed was vegetated by coniferous
forest prior to development. Asshown in Table 22, the caculated estimated vaue for the
entire Fishhook Creek watershed is 601 tons per year. Thus, the 50% above background
sediment yield god is 902 tons per year for the entire watershed. The load capacity was

54



St. Joe River Subbasin Assessment and TMDLSs

July 2003

developed by cd culating background sedimentation based on acreage above the point of
compliance, then adding an additiona 50% to the value. The god is an estimated god that
will be replaced by the find sediment goa when the criteriafor full support of cold water use

are met.

Table 22. Fishhook Creek sediment load, background, and load capacity at the

point of compliance.
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Seasonality and Critical Conditions

Sediment from nonpoint sources is not loaded seasondly. 1t isloaded episodicaly, primarily
during high discharge events. These critical events coincide with the critica conditions and
occur during November through May. However, such events may not occur for severa
years. The return time of the largest eventsis usudly 10-15 years (DEQ 2001).

Criticd conditions are part of the analysis of load capecity. The beneficid usesin this
subbasin are impaired due to chronic sediment conditions. Due to the chronic condition, this
TMDL dedswith yearly sediment loads. The concept of critica conditionsis difficult to
reconcile with the impact caused by sediment. The critical condition concept assumes that
under certain conditions, chronic pollution problems become acute pollution problems.
Therefore, it isimportant to ensure that acute conditions do not occur. The proposed
sediment reductions in the TMDL will reduce the chronic sediment load and will aso reduce
the likelihood that an acute sediment loading condition will exig. It isin thisway thet

critical conditions are accounted for in the TMDL.

5.1.3 Estimates of Existing Pollutant Loads
Point sources of sediment do not exist in the Fishhook Creek watershed.

Nonpoint sources of sediment yield were estimated in Section 2.3 (Table 18). These
estimates were made using the assumptions and mode gpproach fully documented in
Appendix C. Loading rates were based on land use and road impacts (see Section 2.3). The
estimated sediment load from the watershed above the point of compliance was shown in
Table 22.
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The loading area of various sources is entirdly forestland. Roads are the single largest source
of sediment in the watershed. The percentage of sediment delivery estimated by the miles of
forest road based on land ownership is provided in Table 23. Graphic representation of the
Fishhook Creek road mileageis available in Appendix D, Figure D-1.

Table 23. Fishhook Creek sediment loading proportion based on ownership.

Fishhook Creek
Owner Acreage % of Sediment Load
Bureau of Land M anagement 24 0
U.S. Forest Service 14,464 55
Private 11,664 45
Tota 26,152 100

5.1.4 Pollutant Load Allocation

The pollutant dlocation is the load cgpacity minus the margin of safety and the background.
A pollutant dlocation is comprised of the waste load alocation of point sources and the load
alocation of nonpoint sources. Since there are no point sources, this sediment TMDL hasa
load dlocation only.

Margin of Safety

The margin of sefety isimplicit in the modd used. The modd is estimated to be 231%
conservative when gpplied on the Bdlt terrain (Appendix C). Thislevel of conservative
assumptions provides an over-estimation of sediment yield. The over-esimation isthe
implicit margin of sefety. Given the conservatively high estimations developed by the modd,
no additiona explicit margin of safety is deemed necessary.

Background

The background sediment load for the watershed is 601 tons per year, as shown in Table 22.
The background is treated as part of the load capacity and is dlocated as part of the load
capacity below. Any unknown undlocated point sources would be included in the
background portion of the alocation.

Reserve

No part of the load dlocation isheld for additiona load. All new infrastructure should be
congiructed or mitigated to alow no net increase in sediment yield to the watershed.

Remaining Available Load

The remaining available load is dlocated between the nonpoint sources (load alocetion),
since no point sources of sediment exist or are expected to exist in the watershed.
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Load Allocation

The load alocation and reduction is shown in Table 24. The dlocation is based on the
modeled estimate of nonpoint source sediment contribution of 988 tons per year and a
reduction to 50% above background. The dlocation includes the background sediment yield
of 601 tons per year, and the margin of safety is gpplied at the point of compliance. The load
reduction required for each land owner is based on the difference between the exiding
sediment contribution and the load capacity at 50% above background. After
implementation, 30 years have been dlotted for meeting load dlocations. Thistime frame
will permit two or three large channd forming events to occur in the stream.

Table 24. Sediment load allocations and load reductions required for
land owners along Fishhook Creek.

Per cent of Load L oad reduction Timeframefor
Owner/M anager load source allocation required meeting
(%) (tonslyear) (tonslyear) allocations
Bureau of Land Management 0 0 0 -
U.S. Forest Service 55 496 a7 30 years
Private 45 406 39 30 years
Total 100 902 86 -

Reasonable Assurance of TMDL Implementation

The modd identifies forest roads as the primary source of sediment. The federa government
manages 55% of the roads in the Fishhook Creek watershed. The large federad ownership
should assure implementation plan development and implementation. Road eroson issues on
private land can be addressed by incentives provided to private land owners by the Benewah
Soil and Water Conservation Didtrict. The plan will be implemented based primarily on the
budgetary congtraints of this incentive program and federd agencies.

Monitoring Provisions

I n-stream monitoring of the beneficial uses (cold water and samonid spawning) support
gtatus during and after implementation of sediment abatement projects will establish the find
sediment load reduction required by the TMDL. In-stream monitoring, which will determine
if the threshold vaues have been met, will be completed every year on randomly sdected
stes on each stream order of the subbasin after 70% of the plan has been implemented.
Monitoring will be conducted using the DEQ- approved monitoring procedure at the time of
sampling. ldentical measurements will be made in appropriate reference streams where
beneficia uses are supported.
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Feedback Provisions

When beneficid use (cold water) support meets the full attainment leve, further sediment
load reducing activities will not be required in the watershed. The interim sediment load
capacity will be replaced in arevised TMDL with the ambient sediment load. Best
management practices for forest and mining will be prescribed by the revised TMDL with
provisons to maintain erosion abatement structures. Regular monitoring of the beneficid
use will be continued for an gppropriate period to document maintenance of the full support
of the beneficia use (cold water aquetic life).

5.1.5 Conclusions

The assessment of the S. Joe River subbasin indicates that WBAGII scores and sediment
modeling revea sediment impairment of the cold water usein Fishhook Creek.

A sediment TMDL has been prepared for Fishhook Creek. The TMDL setsagoal of 50%
above natura background sediment yield based on sediment yield from watersheds of the
subbasin fully supporting the cold water beneficia use. A load capacity was set based on
thisgod. Animplicit margin of safety of 231% was gpplied in the sediment modd. No
point sources of sediment exist or are expected. The load capacity was dlocated to land
owners based on the percent of land owned.

5.2 Bear, Little Bear, and Mica Creeks Sediment TMDL

These three watersheds are contiguous and have been combined into a single sediment
TMDL.

5.2.1 In-Stream Water Quality Targets

The in-stream water qudity target for the Bear, Little Bear, and Mica Creeks TMDL isfull
support of the cold water designated use (Idaho Codes 39.3611 and .3615). Specificaly,
sedimentation must be reduced to 50% or less above background and the watersheds must
achieve WBAGII scores of two or greater. The TMDL will develop loading capacitiesin
terms of mass per unit time. The interim goaswill be set based on watersheds supporting

the cold water use and fina goals set when biomonitoring establishes full support of the cold
water use. The sources yielding sediment to the system can be reduced, but a substantial
period (20-30 years) will be required for the stream to clear its current sediment bed load and
create pools.

Design Conditions

All sources of sediment to Bear, Little Bear, and Mica Creeks are nonpoint sources. The
TMDL addresses the nonpoint sediment yield to the watershed. Sediment from nonpoint
sourcesis loaded episodicdly, primarily during high discharge events. These critical events
coincide with the critica conditions and occur during November through May. However,
such events may not occur for severd years. Thetypicd return time of the largest eventsis
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10-15 years (DEQ 2001). The critica stream reaches are the Rosgen B and C channd types
that naturdly harbor the most robust cold water communities, but have gradients sufficiently
low for coarse bed load to accumulate and fill pools. The key to nonpoint source sediment
management isimplementing remedid activities prior to the advent of alarge discharge

event. Large discharge events are the primary mechanism for transporting coarse sediments
downstream.

Target Selection

The TMDL applies sediment alocations in tons per year and cal culates sediment reduction
gods. The lower reaches of Bear and Little Bear Creeks are impaired by sediment. The
lower reaches of Mica Creek have sediment yield in arange expected to affect water qudity.
Sediment yield reduction will be required from the entire watershed in eech case. The
implementation plan may gpply surrogate measures of success.

As dtated in the Fishhook Creek TMDL, a 50% above background target will be used
throughout the St. Joe River subbasin (pages 56-57).

Severad watersheds adjacent to Bear, Little Bear, and Mica Creeks (DaV eggio, Hobo, and
Gold) have levels of sediment contribution that are 50% or less above background. These
watersheds aso have WBAGI | scores of two or greater. This data appears to support the
target of 50% above background. Therefore, asin the Fishhook Creek TMDL, the target load
capacity for Bear, Little Bear, and Mica Creeksis set at 50% above background. The goal
should be atained following two to three high flow events after implementation plan actions
areinplace. Thisshould take about 30 years. Thistimeis necessary to have the channel
forming events to export sediment and to create pool structures.

Monitoring Points

Four points of compliance are set. These points are a Bear Creek near its mouth (BURP Site
# 95NIRO 0A61), Little Bear Creek near its mouth (BURP Site # 95NIRO 0A60), Mica
Creek near its mouth (BURP Site # 96NIRO 0B11), and Mica Creek below Mica Meadows
(BURP Site # 96NIRO 0B08). Dueto the small size of Little Bear Creek, the watershed has
been combined with the Bear Creek watershed for sediment caculations. Monitoring will
occur at the points of compliance on each creek. Sediment load reduction from the current
levels (Bear/Little Bear, 95.9% above background; Mica, 102.9% above background) toward
the goa (50% above background) is expected to attain a sediment load that is not yet
quantified, but will fully support the beneficid use (cold water aquatic life). This sediment

load will be recognized through monitoring and by determining beneficid use support usng

the current assessment method accepted by DEQ at the time the water body is reassessed.
Monitoring will be completed using the BURP protocols. When the find sediment load
capacity is determined by these appropriate measures of full cold water aguatic life support,
the TMDL will be revised to reflect the established supporting sediment yield.
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5.2.2 Load Capacity

The load capacity for aTMDL designed to address a sediment-caused limitation to water
quality is complicated by the fact that the state’ swater qudity standard is a narretive rather
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than a quantitative standard. 1n the waters of Bear, Little Bear, and Mica Creeks, the
sediment interfering with the beneficid use (cold water) is most likely large bed load

particles. Adequate quantitative measurements of the effect of excess sediment have not

been developed. Given this difficulty, an exact sediment load capacity for the TMDL is
difficult to develop.

The naturd background sedimentation rate is the sediment yield prior to development of the
watershed. It was cdculated by multiplying the watershed acreage (Bear/Little Bear, 2,074
acres, Mica, 26,170 acres) by the sediment yield coefficient for Belt Supergroup terrain

vegetated by coniferous forests (0.023 tongacrelyear). The estimate assumes the entire

watershed was vegetated by coniferous forest prior to development. The calculated

estimated yield for the entire Bear/Little Bear and Mica Creek watersheds are 48 and 602

tons per year, respectively. Thus, the 50% above background sediment yield god is 72 and
903 tons per year, respectively for the entire watersheds. L oading capacities were devel oped

by cdculating background sedimentation based on acreage above the point of compliance,
then adding 50% to the value. The gods are estimated targets that will be replaced by the
find sediment goas when the criteriafor full support of the cold water use are met. The

loading capacities based on the projected god at the points of compliance are provided in

Table 25.

Table 25. Bear/Little Bear and Mica Creeks sediment loads, backgrounds, and
loading capacities at the points of compliance.

Egimated Natural L oad Capacity at
Load L ocation Acreage of Existing Backaround 50% Above Egtimation
Type (BURP Site ID #) Water shed Load 9 Background Method
(tonslyear)
(tonslyear) (tonslyear)
Bear Creek
(95NIRO OA61)
Sediment and 2,074 93 48 72 Model
Little Bear Creek
(95NIRO OAB0)
Mica Creek
Sediment (%NI;%OBH) 26,170 1221 602 903 Model
(96NIRO 0B08)

Seasonality and Critical Conditions

Sediment from nonpoint sources is not loaded seasondly. It isloaded episodicdly, primarily

during high discharge events. These critical events coincide with the critical conditions and

occur during November through May. However, such events may not occur for severa
years. Thetypica return time of the largest eventsis 10-15 years (DEQ 2001).
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Criticd conditions are part of the analysis of load capecity. The beneficid usesin this
subbasin are impaired due to chronic sediment conditions. Due to the chronic condition, this
TMDL dedswith yearly sediment loads. The concept of critical conditionsis difficult to
reconcile with the impact caused by sediment. The critical condition concept assumes that
under certain conditions, chronic pollution problems become acute pollution problems.
Therefore, it isimportant to ensure that acute conditions do not occur. The proposed
sediment reductions in the TMDL will reduce the chronic sediment load and aso reduce the
likelihood that an acute sediment loading condition will exid. Itisinthisway thet critica
conditions are accounted for in the TMDL.

5.2.3 Estimates of Existing Pollutant Loads
Point sources of sediment do not exist in the Bear, Little Bear, or Mica Cregk watersheds.

Nonpoint sources of sediment yield were estimated in Section 2.3 (Table 18). These
eslimates use made using the assumptions and mode approach fully documented for land use
and road impacts (see Section 2.3). Estimated sediment loads from the watershed above the
points of compliance are shown in Table 25.

The loading area of various sources is entirely forestland. Roads are the single largest source
of excess sediment in the watershed. The percentage of sediment delivery estimated by the
miles of forest road on land holdingsis provided in Table 26. Graphic representation of
Bear/Little Bear and Mica Creeks road mileage is available in Appendix D, and in Figures D-
2 and D-4, respectively.

Table 26. Sediment loading proportion based on ownership.

a) Bear/Little Bear Creeks

Owner/ Manager Bear and Little Bear Creeks
Acreage % of Sediment L oad
Bureau of Land Management 307 15
U.S. Forest Service 1,395 67
Private 372 18
Total 2,074 100
b) Mica Creek
Owner/ Manager Mica Creek
Acreage % of Sediment Load
Bureau of Land 740 3
Management
U.S. Forest Service 911 3
I daho Department of Lands 5,210 20
Private 19,309 74
Total 26,170 100
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5.2.4 Pollutant Load Allocation

The pollutant dlocation is comprised of the load capacity minus the margin of safety and the
background. A pollutant alocation would be comprised of the waste load aloceation of point
sources and the load dlocation of nonpoint sources, but Snce there are no point sources, the
sediment TMDL has aload dlocation only.

Margin of Safety

The margins of safety isimplicit in the modd used. The modd is estimated to be 231%
conservative when gpplied on the Bdlt terrain (Appendix C). Thisleve of conservative
assumptions provides an over-edimation of sediment yiedd. The over-esimation isthe
implicit margin of safety. Given the consarvatively high estimations developed by the
model, no additiond explicit margin of safety is deemed necessary.

Background

The background sediment loads for the watersheds are shown in Table 25. Theseloads are
treated as part of the load capacity and are allocated as part of the load capacity below. Any
unknown unalocated point sources would be included in the background portion of the
dlocation.

Reserve

No part of the load alocation is held for additiona load. All new infrastructures should be
congiructed or mitigated to alow no net increase in sediment yield to the watersheds.

Remaining Available Load

The remaining available load is dlocated between the nonpoint sources (load dlocation),
since no point sources of sediment exist in the watersheds or are expected to exis.

Load Allocation

Theload dlocations and reductions are shown in Table 27. The alocations are based on a
reduction to 50% above background and on the modeled estimate of nonpoint source
sediment contribution of Bear/Little Bear and Mica Creeks (93 and 1,221 tons per year,
respectively). The alocation includes the background sediment yield of 48 and 602 tons per
year, respectively, and the margin of safety is gpplied at the points of compliance. The load
reduction required for each land owner is based on the difference between the existing
sediment contribution and the load capacity at 50% above background. After
implementation, 30 years have been dlotted for meeting load dlocations. Thistime frame
will permit two to three large channd forming events to occur in the Sreams.
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Table 27. Sediment load allocation and load reduction required for land
owners along Bear/Little Bear and Mica Creeks.

a) Bear/Little Bear Creeks

Per cent of Load L oad reduction Timeframefor
Owner/Manager load source allocation required meeting
(%) (tonslyear) (tonslyear) allocations
Bureau of Land 15 11 3 30years
M anagement
U.S. Forest Service 67 48 14 30 years
Private 18 13 4 30 years
Tota 100 72 21 -
b) Mica Creek
Per cent of Load L oad reduction Timeframefor
Owner/M anager load source | allocation required meeting
(%) (tonslyear) (tonslyear) allocations
Bureau of Land Management 3 27 10 30 years
U.S. Forest Service 3 27 10 30 years
I daho Department of Lands 20 181 63 30 years
Private 74 668 235 30 years
Total 100 903 318 -

Reasonable Assurance

The modd identifies forest roads as the primary source of sediment. The federal government
manages 82% of the roadsin the Bear/Little Bear watersheds and 6% of the roadsin the
Mica Creek watershed, while the state of 1daho manages 20% of the roads in the Mica Creek
watershed. The Idaho Department of Lands has been directed by a gubernatoria executive
order to implement state developed TMDL s on lands that they manage directly or oversee
implementation of the Forest Practices Act. The plan will be implemented based primarily

on the budgetary congtraints of the federd and state agencies.

Monitoring Provisions

In-stream monitoring of the beneficia uses (cold water and salmonid spawning) support
datus during and after implementation of sediment abatement projects will establish the fina
sediment load reduction required by the TMDL. In-stream monitoring, which will determine
if threshold vaues have been met, will be completed every year on arandomly selected 1%
of the watershed’ s Rosgen B channd types. These are the channe types, when in good
condition, mogt likely to house cold water aguatic life and sdmonid populations. Monitoring
will assess stream reaches of a least 30 times bank full width in length. These reaches will
be randomly sdected from the total stream channd in B types until at least 5% of these
channdls have been assessed after five years. Identicad measurements will be madein
appropriate reference streams where beneficid uses are supported. Datawill be compiled
after five years. Theyearly increments of random testing that sum to 5% of the stream after
five years should provide a database not biased by trangit fish and macroinvertebrate
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population shifts. Based on this database the beneficia use support status will be
determined.

Feedback Provisions

When beneficid use (cold water) support meets the full attainment level, further sediment
load reducing activitieswill not be required in the watershed. The interim sediment load
capacity will be replaced in arevised TMDL with the ambient sediment load. Best
management practices for forest and mining will be prescribed by the revissd TMDL with
provisons to maintain eroson abatement structures. Regular monitoring of the beneficid
use will be continued for an appropriate period to document maintenance of the full support
of the beneficia use (cold water aguetic life).

5.25 Conclusions

Sediment modeling conducted as part of the assessment of the St. Joe River subbasin shows
that Bear and Little Bear Creeks have sediment impairment of the cold water use. Mica
Creek has amodeled sediment yield in excess of 100% above background.

A sediment TMDL was prepared for the Bear/Little Bear and Micawatersheds. The TMDL
setsagoa of 50% above naturd background sediment yield based on sediment yield from
watersheds of the subbasin fully supporting the cold water beneficid use. A load capacity
was =t based on thisgod. Animplicit margin of safety of 231% was applied in the

sediment moddl. No point sources of sediment exist or are expected. The load capacity was
alocated to land owners based on the percent of land owned.

5.3 Lower St. Joe River Segments Temperature TMDL

This TMDL addresses tributaries to the lower St. Joe River that have been listed as water
quality limited by temperature, including Bear, Little Bear, Blackjack, Fishhook, Harvey, and
Tank Creeks.

5.3.1 In-Stream Water Quality Targets

Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creeks are in the St. Joe River bull
trout recovery area (headwaters to Mica Creek) (Panhandle Bull Trout Technical Advisory
Team 1998). The governing temperature standards for these water bodies and their
tributaries are the federa 10 °C seven-day running average from May 1 to September 1, and
the state 9 °C daily maximum spawning standard from September 1 through October 31.
After October 31, water temperatures are expected to be well below 9 °C in the St. Joe River
subbasin. In practice, these two standards are essentially the same standard (Dupont 2002): a
10 °C seven-day running average from May 1 through October 31 will meet both federd and
state requirements.

Monitoring temperaturesin &. Joe River subbasin streamswith little or no human
development and at relaively high devationsindicates that this sandard is not atainable
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throughout the entire stream course (see Table 10). Temperature assessments of Bear, Little
Bear, Blackjack, Fishhook, and Harvey Creeks indicate significant exceedences of both the
federal and state bull trout standards (Table 10, Appendix B). Similar exceedences are
expected for Tank Creek, a neighbor to Harvey Creek. It is currently beyond DEQ's
technical cgpability to assess the sufficiency of cold water habitat during the summer and
early fdl months

Design Conditions

Point sources of thermal input are not a consderation for Bear, Little Bear, Blackjack,
Fishhook, Harvey, and Tank Creeks. Stream temperature is affected by natura weather
conditions and the adjacent plant community potentid, including disturbance and recovery.
V egetation manipulation to create access or to forest harvest is the mgor anthropogenic
cause of stream temperature changes.

The environmenta factors affecting stream temperature are locd air temperature, stream
depth, ground water inflow, and stream shading by riparian cover and/or topography
(Sullivan and Adams 1990, Theurer et d. 1984, Beschta and Weatherred 1984).
Topographic devation affects ambient air temperature; higher eevations have lower ambient
ar temperature. In forest streams, ambient temperature and shading are believed to account
for up to 90% of the stream temperature variability (Brown 1971, IDL 2000). Riparian shade
can be modified by management; ambient temperature cannot.

Several models can be used to assess the impact of riparian shade on stream temperature.
Heat Source (Boyd 1996) and SSTEMP (Bartholow 1997) quantify the energy transfer
mechanismsin streams. These modd s require extensive data inputs, many of which are not
available for mountain streams. Use of process-based models was found aworkable
approach for the North Fork Clearwater temperature TMDL (Dechert et d. 2001). This
TMDL follows this gpproach and uses the IDL CWE canopy closure-stream temperature
protocol (IDL 2000). Energy loading vaues are developed using SSTEMP as comparative
datato the primary TMDL target measurement of percent canopy cover.

The CWE empiricad model is based on continuous stream temperature measurements,
topographic elevation, and percent of vegetative canopy cover data collected throughout
northern Idaho. The mode caculation isasfollows

Equation (1) MWMT =29.1 - 0.00262E - 0.0849C
where MWMT = maximum weekly maximum temperature (°C)
E = dtream reach elevation (feet)
C = riparian canopy cover (%)
The equation can be solved for canopy cover to predict the required canopy at agiven

devdion.
Equation (2) C=(29.1/0.085) - (E * 0.0026/0.085) - (MWMT/0.085)
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To caculate required canopy cover for the water bodies, MWMT would be set at 10°C.
Equation (3) C=224.7-0.031* E

To satisfy the requirement for an analyss of heet |oading (energy per unit area per unit time)
to astream due to insolation, the method of Dechert et d. (2001) was used. The approach
uses SSTEMP (Bartholow 1997) to derive insolation rate datafor August 1, 2000 (median
hottest day) and calculates hesat loading for different levels of percent shade. The amount of
solar radiaion incident on astream and its immediate surroundings at different shade levels
for three non-redundant stream orientations are presented in Table 28. The fixed conditions
used in SSTEMP to devel op the solar radiation numbers for (in the case of Dechert et al.),
the North Fork Clearwater River were 47 degrees north latitude, 5,000 feet elevation, 10-foot
stream width, 60-foot buffer height, 30-foot buffer width, and 307 topographic shade
(Dechert et a. 2001). Under these conditions incident solar radiation decreases regularly by
21 wetts per square meter for every 10% increase in canopy density for north-south oriented
streams and 26 watts per square meter for east-west oriented streams. The St. Joe River
subbasin borders the North Fork Clearwater Subbasin where the model cal culations were
made. The Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creek watersheds are
at lower devation, ranging from 2,200 to 4,800 feet. Since solar radiation is stronger at
higher devation, the modeled energy inputs are conservative for these water bodies.

The hest fluctuation amountsin Table 28 do not represent the entire heat budget of the
streams, but only that from direct sunlight (insolation). Thisisthe portion of the heet
fluctuation that the TMDL, and ultimately, vegetation management, can address. Land
management cannot sgnificantly affect other environmenta factors affecting temperature.

Target Selection

The TMDL sdlects canopy cover by stream reach elevation as the target for load capacity
gods or adefined target for reducing heat load. Canopy cover can be alocated as a surrogate
for heat load reduction that is easly understood by the generd public and can be affected in
part by vegetation management. Canopy cover can be related to therma load reduction by
the SSTEMP estimates provided in Table 28. Canopy cover can be mapped on astream
reach badis to facilitate management prescriptionsin a TMDL implementation plan.
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Table 28. Average daily solar radiation incident related to canopy closure on a
stream, as developed for the Upper North Fork Clearwater River.*

. Average Daily Solar Radiation in Relation to Stream Orientation
Ca?ggcziq)sty North-South Eas-West SENW or SW-NE
(wattgm) (wattgm) (wattsdm®)

0 226 274 250
10 205 248 27
20 185 223 204
30 164 197 181
40 143 172 197
50 122 146 14
60 101 120 11
70 80 95 87
80 59 69 64
0 33 43 11
100 17 18 175

'SSTEMP model output (Dechert 2001) based on the following calculations:
North-South = (100-target canopy %)*2.1+1.7

East-West = (100-target canopy %)* 2.56+18

SE-NW or SW-NE = (100-target canopy %)*2.33+17.5

Canopy cover can be easily assessed using agrid photography techniques. Milestones can be
set on a 10-year bassin the implementation plan to coincide with the normd frequency of
aerid photographic surveys.

Applicable reference streams are available in the St. Joe River subbasin above the Mosquito
Creek confluence. This areawas burned during the 1910 fires and has recovered serd timber
gtands, but timber harvest has been less intengve than in other watersheds of the subbasin.
Bacon, Bean, and Y ankee Bar Creeks are streams that could be used as reference streams.
The streams of the upper subbasin currently support bull trout populations and most gpproach
the 10 °C standard during August, when stream temperatures peak.

Monitoring Points

Although there are no specific regulations requiring monitoring, points of compliance have
been sdlected to assess the success of the TMDL. These pointsare listed in Table 29. The
Steswould be used to assess both rearing and spawning temperatures.

Table 29. Points of compliance for the Bear, Little Bear, Blackjack, Fishhook,
Harvey, and Tank Creeks temperature TMDL.

Water Body L ocation Beneficial Use Reconnaissance Site Number
Bear Creek Near mouth 1995 SCDAA063
Little Bear Creek Near mouth 1995 SCDAA009
Blackjack Creek Near mouth 1996 SCDAA057
Fishhook Creek Near mouth 1995 SCDAA025
Fishhook Creek At Lick Creek confluence 1995 SCDAA024
Harvey Creek Near mouth 1996 SCDABO012
Tank Creek Near mouth 1996 SCAABO17
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Primary TMDL monitoring will be with aerid photograph interpretation of canopy recovery
over the streams. Aerid photography is repeated by the USFS on a 10-year timeframe. This
time frame will dlow a sufficient period to assess canopy recovery. In addition, a set number
of representative sites should be assessed on a periodic basis using canopy densiometer
methodology to ground truth and cdibrate the aerid photograph interpretation. These
monitoring issues should be addressed and specified in a monitoring section of the
implementation plan.

5.3.2 Load Capacity

The load capacity is stated in terms of canopy cover and the insolation rate required to
maintain a 10 °C Maximum Weekly Maximum Temperature (MWMT). Theload capacity is
developed for each stream reach covering 200 feet of elevation. Equation 2 is used to
caculate the percent cover required for each stream reach. Under eevations of 4,000 fedt,
the CWE mode predicts greater than 100% canopy closure is necessary to maintain the

10 °C MWMT god. Sincethisis not possible, canopy closure is defaulted to 100%. The
Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creek watersheds have an
elevation range of 2,200 to 4,800 feet. As a consequence, 100% canopy cover isrequired on
al streams between 2,200 and 4,000 feet to achieve the 10 °C MWMT god. Even thisgod
may not be achievable on some stream reaches due to natura plant community types or
habitat type regtrictions. The canopy cover gods are currently met on only afew of the 200
feet devation increment reaches of the Bear, Little Bear, Blackjack, Fishhook, Harvey, and
Tank Creek watersheds.

The CWE model and corroboration of its accuracy for predicting relationships between
canopy cover, therma input, and stream temperature have been documented in the North
Fork Clearwater Temperature TMDL (Dechert et a. 2001).

Critical Conditions

Critical conditions are a part of the load capacity analysis. The critica conditions are low
discharge conditions in August and early September (mid to late summer). The god isset to
meet the 10 °C MWMT during this time period, and the managesble therma input is
modeled to achieve this god (Table 30). Acute and chronic violations of the 10 °C MWMT
god may contribute to the lack of bull trout in the Bear, Little Bear, Blackjack, Fishhook,
Harvey, and Tank Creeks (Table 10, Appendix B).
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Table 30. Cumulative Watershed Effects (CWE) calculated canopy cover
required at stated elevations to maintain the 10°C Maximum Weekly Maximum
Temperature (MWMT) and corresponding heat load capacity.*

Heat Load .
Elevation CWE Target | Capacity North- Heat Load Ca_pacity Hsﬁhgagrcséiluvt\y
Range Canopy _ South East-West Or |entzed Oriented Stream
Cover (%) | Oriented Stream Stream (watts/m”) 5
(watts/n?) (watts/m")
4,800 — 4,999 71 79 93 86
4,600 — 4,799 77 77 71
4,400 —4,59 83 53 62 57
4,200 — 4,399 89 40 46 43
4,000 — 4,199 95 27 30 28
3,800 — 3,999 101 17 18 175
3,600 — 3,799 108 17 18 175
3,400 — 3599 114° 17 18 175
3,200 — 3,399 120° 17 18 175
3,000 3,199 126 17 18 175
2,800 — 2,999 132° 17 18 175
2,600— 2,799 139° 17 18 175
2,400 — 2,599 145° 17 18 175
2,200 — 2,399 152° 17 18 175

» SSTEMP predictsinsolation rates of 17-18 watts/nf for 100% canopy closure.

2 Below 4,000 feet elevation the Cumulative Watershed Effects (CWE) model predicts aneed for
greater than 100% canopy closure to protect amaximum stream temperature of 10°C Maximum
Weekly Maximum Temperature (MWMT). Sincethisisnot possible, 100% canopy closure is set as
the surrogate. In some cases, 100% canopy closure may not be achievable because of plant
community type or habitat type restrictions.

5.3.3 Estimates of Existing Pollutant Loads

There are no point sources of thermal input to Bear, Little Bear, Blackjack, Fishhook,
Harvey, or Tank Creeks. Natura inputs include ambient air temperature, inflow ground
water temperature, direct insolation, and severd other minor natura inputs. Of these factors
only direct insolation can be estimated and managed through the management of stream
canopy cove.

Canopy cover was surveyed using aeria photographs and was assessed using the guidelines
listed in Table 31. The canopy cover was ground verified by CWE crews. Insufficient
canopy cover isthe primary manageable temperature input. Current canopy coverage of
reaches of Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creeksis provided in
Tables 32a-e.
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Table 31. General canopy cover estimate guide for aerial photo interpretation.!

Visibility on Aerial Photographs Per cent Canopy

Stream surface not visible >00%

Stream surface slightly visible 76-90%
Stream surface visible in patches 61-75%
Stream surface visible, but banks are mostly not visible 46-60%
Stream surface visible and banks visible in places 31-45%
Stream surface and banks visible in most places 16-30%
Stream surface and banksvisible 0-15%

* From Table C-4, IDL 2000.
5.3.4 Pollutant Load Allocation

There are no point sources of thermal input to Bear, Little Bear, Blackjack, Fishhook,
Harvey, or Tank Creeks. For this reason, the temperature TMDL contains no waste load
dlocation or reserve of the waste load dlocation. The load capacity is distributed between
the margin of safety and the load alocation to the 200 feet elevation segments of the stream
system.

Margin of Safety

Since the canopy cover required between 2,200 and 4,000 feet elevation is 100%, and the
Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank watersheds exceed 4,000 feet
elevaion only in afew stream reaches, only a dight amount of further margin of sfety

above the bult-in cdculationsis available. Canopy cover of 100% is both the requirement
and the limit of management for temperature below 4,000 fet. The federal standard of 10 °C
MWMT isused. Use of this sandard incorporates some margin of safety, asit ismore
conservative than the state of 1daho’s 12 °C bull trout standard.

Seasonal Variation

Heat |oading capacity applicable to the St. Joe River watershed in relation to the EPA bull
trout temperature standard is primarily a consideration during August and early September.
Because of the seasonal progression in siream temperature, if a stream’s annual temperature
pesk istargeted, and this pesk is brought down to within criterialimits, then it can safdy be
assumed that the criteriawill dso be met at cooler times of theyear. Thisisthe basis of
using the MWMT metric for criteria The 10 °C MWMT criteria caculaions for bull trout
trandates closdly to the 9 °C daily average criteriafor cutthroat.

Reasonable Assurance

Reasonable assurance is provided by nonpoint source implementation of BMPs based on land
management agencies assurance that reductions will occur. Additiondly, trend monitoring
will be used to document relative changes in various aguatic organism populationsand in
physicad and chemica water qudity parameters. Thisdatain conjunction with datafrom
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various agencies, organizations, and water user industries will be used to assess overal
progress towards attainment of water quality standards and related beneficia uses.

Background

The background temperatures and thermal inputsto Bear, Little Bear, Blackjack, Fishhook,
Harvey, and Tank Creeks are not known. Neither pre-canopy remova stream temperature
nor level of stream canopy cover was measured. Significant reaches of lower Bear Creek
traverse a meadow, while the main stem and lower tributaries of Fishhook Creek flow
through a deeply incised rocky canyon that certainly existed prior to development. These
topographic features would not, and will not, support vegetation communities cgpable of
providing 100% canopy cover to the stream. Any TMDL implementation plan should note
and account for these areas of natura therma loading.

Reserve

Reserveistypicdly removed from awaste load dlocation for indalations that might be

made in the future. No waste load dlocation or reserve is developed for thisTMDL. The
therma capacity of the watershed has been exceeded by canopy remova. Canopy restoration
to the degree possible is required to address the thermd loading. Point sources of therma
input cannot be permitted for the foreseeable future.

Remaining Available Load

The remaining load is alocated to the segments of the watershed based on the canopy
requirements. The eevation range of the stream segmentsiis used to develop the target
canopy cover using the CWE temperature relationship (Tables 32a-€). Thesetargetsare, in
most cases, greater than 100% because the Bear, Little Bear, Blackjack, Fishhook, Harvey,
and Tank Creek watersheds exceed 4,000 feet elevation only in their upper stream reaches.
These target values are revised to 100% canopy cover. Those segments over 4,000 feet
require less than 100% canopy cover. The existing canopy cover is subtracted from the
required cover to caculate the amount of canopy cover restoration required. Using the
SSTEMP modd outputs for canopy cover and the stream orientation, the target heet |oad
capacity is calculated for each segment. Based on current canopy cover and the SSTEMP
model outputs for percentage canopy cover, the current heat loading is estimated. Simple
subtraction and division provide the target hest loading reduction required for each segment.

The current leve of canopy cover is provided in Figures 9a-c. The target canopy cover for
al ssgmentsis provided in Figures 10a-c.
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Canopy Habitat Type Limitations

Some habitat types arrayed adong streams are not capable of sustaining sufficient stream
canopy coverage. These habitat types either have physica limitations that preclude sufficient
tree dengity to develop complete canopy coverage or are habitat types that do not support tree
edtablishment to any sgnificant degree.

Two such habitat types are present on two different streamsin thistemperature TMDL. Bear
and Little Bear Creeks have wet meadow communities dong substantia portions of their
lower courses. Trees and shrubs are excluded by physica factors from much of this
community type. Soils are too saturated for tree establishment. The lower reach of Fishhook
Creek isin astegp canyon and is bordered by aforest scree community. This community can
develop limited tree dengity due to the limited Stes available for tree establishment. Asa
consequence, limited canopy cover will develop. The extent of these limiting communitiesis
mapped in Figures 9a- ¢ and stream segments with canopy habitat type limitations are
identified with afootnote in Table 32. These segments were assigned interim target canopy
cover levels. The actud maximum potentia canopy for these sreamswill be determined by
acommittee of forest and riparian professionas during the implementation phase of TMDL
development. After adetermination is made, thisTMDL will be amended to reflect the new
vaues.
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Table 32. Watershed temperature TMDLs — Cumulative Watershed Effects (CWE) calculated percent canopy cover
and heat loading.

a) Bear and Little Bear Creeks

- . Canopy
Elevation Strr?iergt %(;tmg TCarWEet A_l_cyge?d Increaseto| Stream Tgregtet Current Targiageat
Stream Segment Range Seg opy 9 g Meet Orien- . Heat Load )
(ft) Length Cover Canopy Canopy Target tation L oadi n% (watts/n?) Reduction
(ft) (%) |[Cover (%)|Cover (%) (%) (wattgm®) (%)
Bear Creek 3,200-3,400 644 35.0 120 100 65 EW 18.0 184.4 9.2
Bear Creek 3,200-3,400 1,362 80.0 120 100 20 EW 18.0 69.2 74.0
Bear Creek 3,400-3,600 6,390 20.0 114 100 80 NS 17.0 1850 9.8
Little Bear Creek 3,200-3,400 1584 35.0 120 100 65 NS 17.0 1535 83.9
Little Bear Creek 3,400-3,600 2,883 20.0 114 100 80 NS 17.0 185.0 0.8
b) Blackjack Creek
- . Canopy
Elevation Strr?]aer;lt %::mg Tca\;vzt A_[géfse?d Increaseto| Stream Target Current Targitageat
Stream Segment Range | 59 Py 9 9 Mest | Orien- | HeatLoad | HeatLoad :
(ft) Length | Cover | Canopy | Canopy | rooe | tation | (wattgim?) | (wattgm?) | Reduction
(ft) (%) |[Cover (%)|Cover (%) (%) (%)
Blackjack Creek 2,200-2,400 338 65.0 150.9 100 35 NS 17.0 90.5 812
Blackjack Creek 2,400-2,600 2,128 50.0 144.7 100 50 NS 17.0 1220 86.1
Blackjack Creek 2,600-2,800 1,769 80.0 1385 100 20 NS 17.0 59.0 712
Blackjack Creek 2,800-3,000 1,869 65.0 132.3 100 35 NS 17.0 05 812
Blackjack Creek 3,000-3,200 3173 20.0 126.2 100 80 NS 17.0 1850 90.8
Blackjack Creek 3,200-3,400 855 20.0 1200 100 80 NS 17.0 1850 9.8
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c) Fishhook Creek

- . Canopy
. Stream Existing CWE Adjusted Increaseto| Stream | Target Heat | Current Target
Elevation Canopy Target Target ) Heat Load
Stream Segment Segment Mest Orien- Load Heat Load ;
Range(ft) | |‘ongth iy | SOV | Canopy | Canooy | oo | tation | (wattsim?) | (wattgim?) | REduction

(%) | Cover (%)| Cover (%) (%9) (%)

Fishhook Creek | 2,400-2,600 5935 150 144.7 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 2,600-2,800 3120 150 1385 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 2,600-2,800 4567 150 1385 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 2,800-3,000 4831 150 1323 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 2,800-3,000 7,207 150 1323 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 3,000-3,200 2867 150 126.2 100" 85.0 NS 17.0 1955 91.3

Fishhook Creek | 3,000-3200 8242 150 1262 100" 85.0 NS 17.0 1955 913

Fishhook Creek | 3,200-3,400 3384 400 1200 100 60.0 NS 17.0 1430 831

Fishhook Creek | 3,400-3,600 2307 400 1138 100 60.0 NS 17.0 1430 831

Fishhook Creek | 3,600-3,800 855 400 107.7 100 60.0 NS 17.0 1430 831
West Fork

Eidhhook Creek | 36003800 2767 200 107.7 100 80.0 NESW 175 2039 914

Outlaw Creek | 3,600-3,800 4847 700 107.7 100.0 300 NS 17.0 80.0 788

Unnamed 2.800-3,000 206 95.0 1323 100 5.00 BEW 180 3038 416
Tributary 1

Unnamed 3,000-3,200 259 95.0 126.2 100 5.00 BEW 180 3038 416
Tributary 1

Unnamed 3,000-3,200 454 95.0 126.2 100 5.00 BEW 180 3038 416
Tributary 1

! nterim target canopy cover; physical habitat limitations in these segments make it unlikely that current target levelswill be reached. Final target canopy cover
to be determined during implementation phase.
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Table 32-c, Fishhook Creek, continued.
. . Canopy
Existing CWE Adjusted Target
Elevation Stream Canopy Target Target Increaseto Strgam Target Heat | Current Heat Load
Stream Segment Segment Meet Orien- Load Heat L oad :
Range(ft) | |“ongthry | COv& | Canopy | Canopy | oo | tation | (wattsimd) | (wattgim?) | REduction
ot (%) | Cover (%)|Cover (%) (O/g) (%)
0
Unnamed
Tributary 1 3,200-3,400 972 50.0 1200 100 50.0 EW 180 146.0 87.7
Unnamed 3,400-3,600 829 500 1138 100 500 EW 180 1460 87.7
Tributary 1
Unnamed
Tributary 1 3,400-3,600 1,014 150 1138 100 85.0 EW 180 235.6 R4
Unnamed
Tributary 2 2,800-3,000 42 95.0 1323 100 500 EW 180 308 416
Unnamed 3,000-3,200 391 95.0 1262 100 5.00 BEW 180 308 416
Tributary 2
Unnamed
Tributary 2 3,200-3,400 082 95.0 1200 100 500 EW 180 308 416
Unnamed
Tributary 2 3,400-3,600 1415 95.0 1138 100 5.00 EW 180 308 416
Unnamed 3,600-3,800 m 80.0 1077 100 200 EW 180 69.2 740
Tributary 2
Unnamed
Tributary 3 2,800-3,000 190 950 1323 100 5.00 EW 180 308 416
Unnamed
Tributary 3 3,000-3,200 32 95.0 126.2 100 5.00 EW 180 308 416
Unnamed 3,200-3,400 333 950 1200 100 500 EW 180 308 416
Tributary 3
Unnamed
Tributary 3 3,200-3,400 840 700 1200 100 300 EW 180 948 810
Unnamed
Tributary 3 3,400-3,600 1,690 950 1138 100 500 EW 180 308 416
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Table 32-c, Fishhook Creek, continued.
. . Canopy
Existing CWE Adjusted Target Heat
. Stream Increaseto| Stream Target Current
Stream Segment Elevation Segment Canopy Target Target Meet Orien- | HeatLoad | Heat Load Loaql
Range(ft) | |“ongth iy | Cove | Canopy | Canopy | oo | tation | (wattgd) | (wattgi?) | Reduction
ot (%) | Cover (%)|Cover (%) (0/9) (%)
0
Unnamed
Tributary 3 3,600-3,800 1,341 400 1077 100 60.0 BEW 180 1716 895
Unnamed 2,800-3,000 486 150 1323 100 850 EW 180 2356 w04
Tributary 4
Unnamed
Tributay4 | 3000-3200 610 80.0 1262 100 200 EW 180 69.2 740
Unnamed 3,200-3,400 375 80.0 1200 100 200 BEW 180 69.2 740
Tributary 4
Unnamed
Tributay 4 | 3200-3400 507 80.0 1200 100 200 EW 180 69.2 740
Unnamed
Tributay 4 | 3400-3600 480 80.0 1138 100 200 BEW 180 69.2 740
Unnamed 3,400-3,600 576 400 1138 100 60.0 EW 180 1716 895
Tributary 4
Unnamed
Tributay 4 | 3600-3800 845 700 107.7 100 300 EW 180 %8 810
Unnamed 3,800-4,000 977 700 1015 100 300 BEW 180 M8 810
Tributary 4
Unnamed
Tributay 4 | 40004200 480 700 953 953 253 EW 300 08 68.4
Horsecamp Creek | 2,800-3,000 148 80.0 1323 100 200 BEW 180 69.2 740
Horsecamp Creek | 3,000-3200 919 80.0 1262 100 200 EW 180 69.2 740
Horsecamp Creek | 3,200-3.400 708 95.0 1200 100 5.00 EW 180 308 416
Horsecamp Creek | 3,200-3.400 470 700 1200 100 300 EW 180 8 810
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Table 32-c, Fishhook Creek, continued.
Existing CWE Adjusted Canopy Target Heat
Stream Segment REIggéi 8% SSetg;r?ernnt Cé;acr)lvogy (-‘:r:rrlggl g:rngg/ | nclr\/lei‘o:e?te t0 StOrr|ezlnm H-(Ia-aatlrl?;g I—?el;\;r rLec?atzd R e;ﬁ on
Length (ft) (%) Cover (%)| Cover (%) T(ar%g;at tation (wattsm?) [ (wattsm?) (%)
Horsecamp Creek | 3,400-3,600 459 70.0 1138 100 30.0 EW 180 94.8 810
Horsecamp Creek | 3,400-3,600 34 50.0 1138 100 50.0 EW 18.0 146.0 87.7
Horsecamp Creek | 3,600-3,800 808 50.0 107.7 100 50.0 EW 180 146.0 87.7
Horsecamp Creek | 3,800-4,000 549 80.0 1015 100 20.0 EW 180 69.2 740
Horsecamp Creek | 3,800-4,000 1,357 95.0 101.5 100 500 EW 18.0 30.8 416
Cougar Creek 3,000-3,200 406 200 126.2 100 80.0 Ew 18.0 2228 91.9
Cougar Creek 3,200-3,400 359 200 1200 100 80.0 Ew 180 222.8 91.9
Cougar Creek 3,400-3,600 533 200 1138 100 80.0 EwW 180 222.8 91.9
Cougar Creek 3,600-3,800 602 200 107.7 100 80.0 EwW 180 2228 91.9
Cougar Creek 3,800-4,000 1,236 40.0 101.5 100 60.0 EW 18.0 1716 895
Fi Sﬁ?st oE%lr( cek 3,600-3,800 861 80.0 107.7 100 200 NWSE 175 64.1 2.7
Fi SEEOSI OE(Q( ek 3,600-3,800 850 80.0 107.7 100 200 NWSE 175 64.1 2.7
Fi Sﬁfst oE%lr(eek 3,800-4,000 676 80.0 1015 100 20.0 NS 170 59.0 712
Fi sﬁ?gt OEOCr:i:eek 3,800-4,000 636 70.0 1015 100 30.0 NS 170 80.0 788

77




St. Joe River Subbasin Assessment and TMDLs July 2003
Table 32-c, Fishhook Creek, continued.
. . Canopy

s ssgmen | Eoion | S92 | Comy | Targu | g |1l e | Tt | Gt | s L

g | |enghqry | SOV | Canopy | Canopy | oo | tation | (watsid) | watgn?) | Reduction
(%) Cover (%)| Cover (%) %) (%)
Fi Sﬁf oEcErllr(eek 4,000-4,200 422 70.0 95.3 95.3 253 NS 26.8 80.0 66.5
Fi sﬁ?gt OEOCEL( eck 4,000-4,200 3,205 50.0 95.3 95.3 453 NS 268 122.0 78.0
Red Raven Creek | 3,800-4,000 4,731 40.0 101.5 100 60.0 NESW 175 157.3 889
Red Raven Creek | 4,000-4,200 2,899 200 953 95.3 75.3 NS 268 185.0 855
Red Raven Creek | 4,200-4,200 924 400 89.1 89.1 491 NS 398 1430 722
Outlaw Creek 3,800-4,000 3,480 70.0 1015 100 30.0 EwW 180 94.8 81.0
Outlaw Creek 4,000-4,200 1,705 70.0 95.3 95.3 253 EW 30.0 94.8 68.4
Outlaw Creek 4,000-4,200 1,278 50.0 95.3 95.3 453 Ew 30.0 146.0 795
Outlaw Creek 4,200-4,400 723 50.0 89.1 89.1 391 Ew 458 146.0 68.6
Outlaw Creek 4,200-4,400 1,975 400 89.1 89.1 491 EwW 458 1716 733
Outlaw Creek 4,400-4,600 1,457 70.0 83.0 83.0 130 EwW 61.6 94.8 35.0
Lick Creek 3,000-3,200 574 200 126.2 100 80.0 NESW 175 2039 914
Lick Creek 3,200-3,400 192 200 120.0 100 80.0 NESW 175 2039 914
Lick Creek 3,200-3,400 1,306 50.0 1200 100 50.0 NESW 175 1340 86.9
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Table 32-c, Fishhook Creek, continued.
. . Canopy
Stream Segment FI?Ie/ation Sitg;s?ergt %)gr?tc::;? TCa\;\é]it Afg;'g;d ' nclf\/leg;eto StOrne:nm Tarfgeat :e:; rLeS;d H-Ie—:trl?gtad
g | |enghqry | Cov& | Canopy | Canopy | oo | tation | (watsid) | watgm?) | Reduction
(%) Cover (%)| Cover (%) (%) (%)
Lick Creek 3,200-3,400 277 400 120.0 100 60.0 NESW 175 157.3 88.9
Lick Creek 3,400-3,600 512 40.0 1138 100 60.0 NESW 175 157.3 889
Lick Creek 3,400-3,600 997 200 1138 100 80.0 EW 180 2228 91.9
Lick Creek 3,600-3,800 515 20.0 107.7 100 80.0 NWSE 175 2039 914
Lick Creek 3,600-3,800 876 50.0 107.7 100 50.0 NESW 175 1340 86.9
Lick Creek 3,800-4,000 406 50.0 1015 100 50.0 NESW 175 1340 86.9
Lick Creek 3,800-4,000 392 10.0 101.5 100 90.0 NESW 175 227.2 923
Lick Creek 3,000-3,200 122 50.0 126.2 100 50.0 EW 180 146.0 87.7
Lick Creek 3,200-3,400 478 50.0 120.0 100 50.0 EW 180 146.0 87.7
Lick Creek 3,200-3,400 1,445 200 1200 100 80.0 NESW 175 203.9 914
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d) Harvey Creek

. . Canopy
Elevation S”riaenr;]t %(;:mg TCarWEet A_lfjgrﬂe?d Increaseto| Stream Target Current Targiageat
Stream Segment Range Seg oy 9 9 Meet Orien- | HeatLoad | Heat Load .
(ft) Length | Cover | Canopy | Canopy | ra o0 | tation | (wattsn?) | (wattsim?) | Reduction

(ft) (%) Cover (%) Cover (%) (%) (%)

Harvey Creek 2,200-2,400 285 200 150.9 100 80.0 NS 17.0 1850 9.8
Harvey Creek 2,400-2,600 3,590 80.0 144.7 100 20.0 NS 17.0 59.0 712
Harvey Creek 2,600-2,800 1911 20.0 1385 100 80.0 NS 17.0 185.0 0.8
Harvey Creek 2,800-3,000 4277 50.0 132.3 100 50.0 NS 17.0 1220 86.1
Harvey Creek 3,000-3,200 2,328 400 126.2 100 60.0 NS 17.0 1430 83.1
Harvey Creek 3,200-3,400 2,772 50.0 120.0 100 50.0 NS 17.0 1220 86.1
Harvey Creek 3,400-3,600 2672 65.0 1138 100 35.0 NS 17.0 90.5 81.2
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e) Tank Creek
Elevation Stream Existing CWE Adjusted Canopy Stream Target Current Target Heat
remsamen | e | g | Co | Cany | Gy | Mice | e | ML | ML | i
(ft) (%) Cover (%)[Cover (%)|target (%) (%)
Tank Creek 2,200-2,400 602 150 150.9 100 85.0 NS 170 195.5 91.3
Tank Creek 2,400-2,600 3,696 80.0 144.7 100 200 NS 17.0 59.0 71.2
Tank Creek 2,600-2,800 1,183 400 1385 100 60.0 NS 170 1430 831
Tank Creek 2,800-3,000 2,387 50.0 132.3 100 50.0 NS 17.0 122.0 86.1
Tank Creek 3,000-3,200 1,267 70.0 126.2 100 30.0 NS 170 80.0 78.8
Tank Creek 3,000-3,200 1,156 20.0 126.2 100 80.0 NS 170 185.0 90.8
Tank Creek 3,200-3,400 549 20.0 120.0 100 80.0 NS 170 185.0 90.8
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Figure 9a. Existing Shading Canopy: Bear and Little Bear Creeks
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Figure 9b. Existing Shading Canopy: Blackjack, Harvey, and Tank Creeks

83

July 2003



St. Joe River Subbasin Assessment and TMDLs July 2003

Existing Percent Canopy

Fishhook Creek
— 10
— 15

20

40
— 50 N
— 70
—_— 80

95

Scale 1:1.900

Figure 9c. Existing Shading Canopy: Fishhook Creek
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Figure 10a. Target Shade Canopy: Bear and Little Bear Creeks
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Figure 10b. Target Shade Canopy: Blackjack, Harvey, and Tank Creeks
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Figure 10c. Target Shade Canopy: Fishhook Creek
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Monitoring Provisions

Temperature will be monitored on the streams with continuous recorders after the canopy has
reached 70% of its potential. Temperature recorders will be placed in representetive
locations on second and third order reaches of the streams as near as feasible to the points of
compliance. Temperature data developed will be compared with the current temperature
standards to assess temperature standard exceedences. Biomonitoring of macroinvertebrates
and fish will be completed to assess the status of the cold water use.

Feedback Provisions

When temperatures meet the stlandard or natural background levels, further canopy increasing
activitieswill not be required in the watershed. Best management practices will be

prescribed by the revised TMDL with provisions to maintain and protect canopy cover of the
dreams. Regular monitoring of the beneficid use will be continued for an appropriate period
to document maintenance of the full support of the beneficid use (cold water aguatic life).

5.3.5 Conclusions

Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creeks arein the St. Joe bull trout
recovery areawhere the federa temperature standard of 10 °C MWMT applies. Continuous
temperature monitoring in Bear, Little Bear, Blackjack, Fishhook, Harvey, and Tank Creeks
has demondrated that this standard is violated for Sgnificant periods of the critica season
(May 1 - October 31) and the state bull trout spawning standard is aso violated for
sgnificant periods of the critical season (September 1 - October 31). A temperature TMDL
based on the CWE relationship between canopy cover, eevation, and direct insolation input
to the streams was developed. The watershed topography is between 2,200 and 4,800 feet
elevation. The shade requirement between 2,400 and 4,000 feet is 100% or full potentia
shade. Lesser amounts of shade are progressively necessary above 4,000 feet. Figures 9a-c
provide the current level of canopy cover of the streams, while Figures 10a-c depict the
canopy cover required.
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5.4 Upper St. Joe River Segments Temperature TMDL

This TMDL addresses tributaries to the upper St. Joe River that have been listed as water
qudity limited by temperature; including Beaver, Bluff, Hy, Gold, Heller, Loop, Mosquito,
and Smmons Creeks.

5.4.1 In-Stream Water Quality Targets

Beaver, Bluff, Fly, Gold, Heller, Loop, Mosguito, and Simmons Creeks are in the St. Joe bull
trout recovery area (headwaters to Mica Creek) (Panhandle Bull Trout Technical Advisory
Team 1998). The governing temperature standards for these creeks and their tributaries are
the federd 10 °C seven-day running average from May 1 to September 1 and the sate 9 °C
daily maximum spawning standard from September 1 through October 31. After October 31,
water temperature is expected to be well below 9 °C in the St. Joe River subbasin. In
practice, the two standards are essentially the same (Dupont 2002): a standard 10 °C seven
day running average from May 1 through October 31 will meet both federa and Sate
requirements.

Monitoring temperaturesin St. Joe River subbasin streams with little or no human
development and at relaively high devationsindicates that the 10 °C standard is not
attainable throughout the entire stream course (see Table 10). Temperature assessments of
Beaver, Bluff, Fly, Gold, Heller, Loop, and Smmons Creeks demondirate substantia
exceedences of both the federa and state bull trout standards (Table 10, Appendix B). Itis
currently beyond DEQ’ stechnica cgpability to assess the sufficiency of cold water habitat
during the summer and early fal months.

Design Conditions

Point sources of thermd input do not exist for the St. Joe River tributaries listed for
temperature. Stream temperature is affected by natural weather conditions and the adjacent
plant community potentid, including disturbance and recovery. Vegetation manipulation to
creste access or to forest harvest is the mgor anthropomorphic cause of stream temperature
changes.

The environmentd factors affecting stream temperature are locd air temperature, stream
depth, ground water inflow, and stream shading by riparian cover and/or topography
(Sullivan and Adams 1990, Theurer et al. 1984, Beschta and Weatherred 1984).
Topographic devation affects ambient air temperature; higher devations have lower ambient
ar temperature. In forest streams, ambient temperature and shading are believed to account
for up to 90% of the stream temperature variability (Brown 1971, IDL 2000). Riparian shade
can be modified by management; ambient temperature cannot.

Severd models can be used to assess the impact of riparian shade on stream temperature.
Heat Source (Boyd 1996) and SSTEMP (Bartholow 1997) quantify the energy transfer
mechanismsin streams. These modd s require extensive data inputs, many of which are not
available for mountain streams. Using process-based models was found to be aworkable
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approach for the North Fork Clearwater temperature TMDL (Dechert et d. 2001). This
TMDL follows this gpproach and uses the IDL CWE canopy closure-stream temperature
protocol (IDL 2000). Energy loading vaues are developed using SSTEMP as comparative
data to the primary TMDL target measurement of percent canopy cover.

The CWE empiricd model is based on continuous stream temperature measurements,
topographic elevation, and percent of vegetative canopy cover data collected throughout
northern Idaho. The mode calculation isasfollows

Equation (1) MWMT =29.1 - 0.00262E - 0.0849C

where MWMT = maximum weekly maximum temperature (°C)
E = dtream reach eevation (feet)
C = riparian canopy cover (%)

The equation can be solved for canopy cover to predict the required canopy at agiven
elevation.
Equation (2) C =(29.1/0.085) - (E * 0.0026/0.085) - (MWMT/0.085)

To caculate required canopy cover for the water bodies, MWMT would be set at 10°C.
Equation (3) C=224.7-0.031* E

To satidfy the requirement for an analysis of heat loading (energy per unit area per unit time)
to a stream due to insolation, the method of Dechert et d. (2001) was used. The approach
uses SSTEMP (Bartholow 1997) to derive insolation rate data for August 1, 2000 (median
hottest day), and calculates heat |oading for different levels of percent shade. The amount of
solar radiation incident on a stream and itsimmediate surroundings a different shade levels
for three non-redundant stream orientations are presented in Table 30. The fixed conditions
used in SSTEM P to devel op the solar radiation numbers for (in the case of Dechert et al.),
the North Fork Clearwater River were 47 degrees north latitude, 5,000 feet elevation, 10-foot
stream width, 60-foot buffer height, 30-foot buffer width, and 307 topographic shade
(Dechert et a. 2001). Under these conditions incident solar radiation decreases regularly by
21 watts per square meter for every 10% increase in canopy density for north-south oriented
streams and 26 waitts per square meter for east-west oriented streams. The upper St. Joe
River subbasin is near the North Fork Clearwater Subbasin where the model calculations
were made. The upper St. Joe watersheds are of smilar devation, ranging from 3,000 to
6,800 feet.

The hesat fluctuation amounts in Table 33 do not represent the entire heat budget of the
dreams, but only that from direct sunlight (insolation). Thisisthe portion of the heet
fluctuation the TMDL and ultimately vegetation management can address. Land
management cannot significantly affect other environmenta factors affecting temperature.
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Target Selection

The TMDL sdlects canopy cover by stream reach eevation asthe target for load capacity
gods or adefined target for reducing heat load. Canopy cover can be alocated as a surrogate
for heat load reduction that is easily understood by the generd public and can be affected in
part by vegetation management. Canopy cover can be related to therma load reduction by
the SSTEMP estimates provided in Table 33. Canopy cover can be mapped on a stream
reach basis to facilitate management prescriptionsin a TMDL implementation plan.

Table 33. Average daily solar radiation incident related to canopy closure on a
stream, as developed for the Upper North Fork Clearwater River.!

: Average Daily Solar Radiation in Relation to Stream Orientation
Car('ggﬁlcte)ne?)sw North-South Eas-West SE-NW or SW-NE
2 2 2
(watts/m®) (watts/m®) (watts/m®)
0 226 274 250
10 205 248 227
20 185 223 204
30 164 197 181
40 143 172 197
50 122 146 134
60 101 120 11
70 80 95 87
80 59 69 64
0 38 43 41
100 17 18 175

'SSTEMP model output (Dechert 2001) based on the following calculations:
North-South = (100-target canopy %)*2.1+1.7

East-West = (100-target canopy %)* 2.56+18

SE-NW or SW-NE = (100-target canopy %)* 2.33+17.5

Canopy cover can be easly assessed using aerid photography techniques. Milestones can be
Set on atenyear basisin the implementation plan to coincide with the normd frequency of
aerid photographic survey.

Applicable reference streams are available in the upper St. Joe River subbasin above the
Mosquito Creek confluence. This areawas burned during the 1910 fires and has recovered
sera timber stands, but timber harvest has been less intensive as compared to adjacent
watersheds of the upper St. Joe River subbasin. Bacon, Bean and Y ankee Bar Creeks are
streams that could be used as reference. The streams of the upper subbasin currently support
bull trout populations and most approach the 10 °C standard during August, when stream

temperatures peak.

Monitoring Points

Points of compliance have been selected for temperature monitoring. These are provided in
Table 34. These sites could be used to assess both rearing and spawning temperatures.
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Table 34. Points of compliance for the upper St. Joe River tributaries
temperature TMDL.

Water Body L ocation Beneficial Use Reconnaissance Site

Beaver Creek Near mouth 1995 SCDAB029

Bluff Creek Near mouth Site to be devel oped
Fly Creek Near mouth 1994 SCDAAM4
Gold Creek Near mouth 1994 SCDAA0G48

Heller Creek Near mouth Site to be developed
Loop Creek Near mouth 1997 SCDAA028
Mosquito Creek Near mouth 1994 SCAAA046

Simmons Creek Near mouth Site to be developed

The primary TMDL monitoring will be with aerid photography interpretation of canopy
recovery over the streams. Aerid photography is repeated on atenyear time frame. This
time frame will dlow a sufficient period to assess canopy recovery. In addition, a set number
of representative sites should be assessed on a periodic basis usng canopy densiometer
methodology to ground truth and cdibrate the aeria photograph interpretation. Although not
required by regulation, these monitoring issues should be addressed and specified in a
monitoring section of the implementation plan to ensure the success of the measures outlined
inthe TMDL.

5.4.2 Load Capacity

The load capacity is Stated in terms of canopy cover and the insolation rate required to
maintain 10 °C MWMT (Table 35). The load capacity is developed for each stream reach
covering 200 feet of elevation. Equation 2 is used to calculate the percent cover required for
each stream reach. Under eevations of 4,000 feet the CWE mode predicts greater than
100% canopy closure to maintain the 10 °C MWMT god. Sincethisis not possible, canopy
closureis defaulted to 100%. The upper . Joe River watershed has an devation range of
3,000 to 6,800 feet. A 100% canopy cover isrequired on al streams between 3,000 and
4,000 feet to achieve the 10 °C MWMT god. Even thisgod may not be achievable on some
stream reaches due to natura plant community types, stream width, or habitat type
restrictions.

Use of the CWE model and corroboration of its accuracy for predicting relationships between
canopy cover, therma input, and stream temperature has been devel oped in the North Fork
Clearwater Temperature TMDL (Dechert et d. 2001). The application of the therma model
to the upper . Joe River is appropriate.

Critical Conditions

Criticd conditions are a part of the load capacity andysis. The critical conditions are low
discharge conditions in August and early September (mid to late summer). The god isset to
meet the 10 °C MWMT god during this time period, and the manageable thermal input
modeled to achieve the goal. The acute and chronic violations of the 10 °C MWMT goa
occur during the critical low discharge period.
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Table 35. Cumulative Watershed Effects (CWE) calculated canopy cover
required at stated elevations to maintain the 10°C MWMT and corresponding
heat load capacity! from insolation.

. CWE Target | HeatLoadCapadity | o oaqcapacty | Heat LoadCapadity

Elevation North-South . SWNE or SENW

Range Canopy Oriented Stream East-West Orlentzed Oriented Stream

Cover (%) > Stream (watts/m”) 5
(watts/m?) (watts/m?)

6,400 — 6,599 23 182 220 201
6,200 — 6,399 29 169 204 187
6,000 — 6,199 35 156 183 172
5,800 — 5,999 41 143 172 158
5,600 — 5,799 47 131 156 143
5,400 — 5,599 53 118 141 129
5,200 — 5,399 59 105 125 115
5,000 — 5,199 65 R 109 100
4,800 — 4,999 71 79 93 86
4,600 — 4,79 77 77 71
4,400 — 4,599 83 53 62 57
4,200 — 4,399 89 40 46 43
4,000— 4,199 95 27 30 28
3,800— 3,999 101 17 18 175
3,600— 3,799 108 17 18 175
3,400 — 3599 114° 17 18 175
3,200— 3,399 120° 17 18 175
3,000— 3,199 126° 17 18 175

'SSTEMP predictsinsolation rates of 17-18 watts/nf for 100% canopy closure.
2 Below 4,000 feet elevation the Cumulative Watershed Effects (CWE) model predicts aneed for

greater than 100% canopy closure to protect a maximum stream temperature of 10°C Maximum
Weekly Maximum Temperature (MWMT). Since thisis not possible, 100% canopy closureis set as
the surrogate. In some cases, 100% canopy closure may not be achievable because of plant
community type or habitat type restrictions.

5.4.3 Estimates of Existing Pollutant Loads

There are no point sources of therma input to the upper St. Joe River tributaries. Natura
inputs include ambient air temperature, inflow groundwater temperature, direct insolation

and saverd minor naturd inputs. Of these factors only direct insolation can be estimated and
managed through the vegetation management of stream canopy cover.

Canopy cover was surveyed using aerial photometry methods and was assessed using the
guiddines of Table 36. Canopy cover was ground verified by CWE crews. Insufficient
canopy cover isthe primary manageable temperature input. Current canopy coverage of the
reaches of the upper St. Joe River tributariesis provided in Tables 37a-e.
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5.4.4 Pollutant Load Allocation

There are no point sources of therma input to the temperature-listed streams of the upper S.
Joe River subbasin. For this reason, the temperature TMDL contains no waste load
alocation or reserve of the waste load dlocation. The load capacity is distributed between
the margin of safety and the load alocation to the 200 feet elevation segments of the stream
sysem.

Table 36. General canopy cover estimate guide for aerial photo interpretation.!

Visibility on Aerial Photographs Per cent Canopy

Stream surface not visible >90%

Stream surface slightly visible 76-90%
Stream surface visible in patches 61-75%
Stream surface visible, but banks are mostly not visible 46-60%
Stream surface visible and banks visible in places 31-45%
Stream surface and banks visible in most places 16-30%
Stream surface and banks visible 0-15%

1 From Table C-4, IDL 2000

Margin of Safety

The canopy cover that is required between 3,000 - 4,000 feet evation is 100%. Only the
lower reaches of the St. Joe River tributaries are below 4,000 feet elevation. For stream
reaches above 4,000 feet, amargin of safety above that built into the caculationsis available.
Canopy cover of 100% is both the requirement and the limit of management for temperature
below 4,000 feet. The margin of safety above 4,000 feet is the exigting shade above that
required to satisfy the therma equations.

Seasonal Variation

Hest loading capacity gpplicable to the St. Joe River watershed in relation to the EPA bull
trout temperature standard is primarily a consgderation during August and early September.
Because of the seasona progression in stream temperature, if a stream’s annua temperature
pesk istargeted, and this pesk is brought down to within criterialimits, then it can safely be
assumed that the criteriawill dso be met at cooler times of the year. Thisisthe bass of
using the MWMT metric for criteria. The 10 °C MWMT criteria caculations for bull trout
trandates closdly to the 9 °C dally average criteriafor cutthroat.

Reasonable Assurance

Reasonable assurance is provided by nonpoint source implementation of BMPs based on land
management agencies assurance that reductions will occur. Additionaly, trend monitoring
will be used to document relative changes in various aguetic organism populations and in
physical and chemical water quality parameters. This datain conjunction with data from
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various agencies, organizations, and water user industries will be used to assess overal
progress towards attainment of water quality standards and related beneficia uses.

Background

The background temperatures and therma inputs to the temperature-listed waters of the
upper . Joe River subbasin are known. Pre-canopy remova stream temperatures can be
inferred from measurements made on Y ankee Bar, Heller, and Sherlock Creeks (Appendix
B). Natura canopy cover isintact on these streams for the most part. Significant reaches of
some tributaries have shrub wash plant communities of willow that will not effectively shade
these reaches of the streams. These vegetation communities existed prior to devel opment.
These gtes have not, and will not, support vegetation communities capable of providing

100% canopy cover to the stream. Any TMDL implementation plan should note and account
for these areas of natura thermd loading.

Reserve

Resarveistypicdly removed from awaste load dloceation for ingalations that might be
madein the future. No waste load alocation or reserve is developed for the TMDL.
Thermd capacity of the watershed has been exceeded by canopy remova. Canopy
restoration to the degree possibleis required to address the therma loading. Point sources of
thermal input cannot be permitted for the foreseesble future.

Remaining Available Load

Theremaining load is alocated to the segments of the watershed based on the canopy
requirements. The eevation range of the stream segmentsis used to develop the target
canopy cover using the CWE temperature relationship (Tables 37a-h). Thesetargetsare, in
cases, greater than 100% in the lower reaches of the tributaries, where elevation does not
exceed 4,000 feet. Thesetarget values are revised to 100% canopy cover. Those segments
over 4,000 feet require less than 100% canopy cover. The required canopy is subtracted and
the existing amount of canopy cover restoration required is calculated. Using the SSTEMP
model outputs for canopy cover and the stream orientation, the target heat load capecity is
caculated for each segment. Based on current canopy cover and the SSTEMP modd outputs
for percentage canopy cover the current heat loading is estimated. Simple subtraction and
divison provides the target heet |oading reduction required for each segment.

The level of canopy cover currently present is provided in Figures 11a-g. The target canopy
cover for dl segmentsis provided in Figures 12a-g.

Canopy Habitat Type Limitations

Some habitat types arrayed adong streams are not capable of sustaining sufficient stream
canopy coverage. These habitat types either have physicd limitations that preclude sufficient
tree dengity to devel op complete canopy coverage or are habitat types that do not support tree
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edtablishment to any sgnificant degree. Stream segments with canopy habitat type
limitations are identified with afootnote in Table 37.

Significant reaches of Beaver, Heller-Sherlock, Loop, Mosquito, and Simmons Creeks have
shrub wash communities of willow that preclude effective shading during the midday hours.
While these sites are not expected to ever support dense conifer growth, a certain degree of
stream shading may be expected.

These segments were assigned interim target canopy cover levels. The actud maximum
potentia canopy for these streams will be determined by a committee of forest and riparian
professonds during the implementation phase of TMDL development. After a
determination is made, the temperature TMDL will be amended to reflect the new values.

Monitoring Provisions

Temperature will be monitored on the streams with continuous recorders after the canopy has
reached 70% of its potential. Temperature recorders will be placed in representative
locations on third order reaches of the streams as near as feasible to the points of compliance.
Temperature data developed will be compared with the current temperature standards to
assess temperature standard exceedences. Biomonitoring of macroinvertebrates and fish will
be completed to assess the status of the cold water use.
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Table 37. Upper St. Joe River watershed temperature TMDLs — Cumulative Watershed Effects (CWE) calculated

percent canopy cover and heat loading.

a) Beaver Creek

July 2003

. CWE Adjusted Can

Elevation Ssetg;r?‘?jezt E(:Xz;rsf(;gg Target TzJarget Incr eaoiyto Str_eam Target Current H-I(;:trl?gtad

Stream Segment | ponge Length Cover | S0Py | Canopy | Meet Orien- | HeatLoad | Heatload | oy ion
(f) (%) Cover Cover Target tation (wattsm®) | (wattg/m) (%)

(%) (%) (%)

Beaver Creek 3,600-3,800 5,713 60.0 107.7 100 400 NESW 175 110.7 84.2
Beaver Creek 3,600-3,800 7,355 40.0 107.7 100" 60.00 BEW 180 1716 89.5
Beaver Creek 3,800-4,000 5,206 60.0 1015 100 40.0 EwW 18.0 1204 85.0
Beaver Creek 3,800-4,000 2,878 50.0 1015 100 50.0 EwW 180 146.0 87.7
Bad Bear Creek | 3,800-4,000 3,749 60.0 1015 100 400 NESW 175 110.7 84.2
Bad Bear Creek | 4,000-4,200 5,634 50.0 9.3 95.3 453 NESW 284 134.0 78.8
Bad Bear Creek | 4,000-4,200 1,283 60.0 9.3 95.3 353 NESW 284 1107 74.3
Unnamed Trib1 | 4,200-4,400 2,540 60.0 89.1 89.1 291 BEW 458 1204 62.0
Unnamed Trib1 | 4,400-4,600 1,468 60.0 83.0 83.0 230 EW 61.6 1204 48.9
Unnamed Trib1 | 4,600-4,800 956 50.0 76.8 76.8 26.8 EwW 774 146.0 470
Unnamed Trib1 | 4,800-5,000 644 50.0 70.6 70.6 206 NWSE 85.9 1340 359
Unnamed Trib1 | 5,000-5,200 560 50.0 64.5 64.5 145 NWSE 100.3 134.0 251
Unnamed Trib1 | 5,200-5,400 454 50.0 58.3 58.3 83 NWSE 1147 134.0 144
Bad Bear Creek | 4,200-4,400 2,107 80.0 89.1 89.1 9.1 NS 39.8 59.0 326
Bad Bear Creek | 4,400-4,600 1447 80.0 83.0 83.0 3.0 NWSE 57.2 64.1 10.8
Bad Bear Creek | 4,600-4,800 803 70.0 76.8 76.8 6.8 NS 65.7 80.0 179
Bad Bear Creek | 4,800-5,000 623 70.0 70.6 70.6 0.6 NS 787 80.0 16
Bad Bear Creek | 5,000-5,200 639 70.0 64.5 70.0 0.0 NS 80.0 80.0 0.0
Bad Bear Creek | 5,200-5,400 655 80.0 58.3 80.0 0.0 NS 59.0 59.0 0.0
Bad Bear Creek | 5,400-5,600 739 80.0 52.1 80.0 0.0 NWSE 64.1 64.1 0.0
Beaver Creek 3,800-4,000 591 60.0 1015 100 40.0 NESW 175 1107 84.2
Beaver Creek 4,000-4,200 623 60.0 9.3 95.3 353 NWSE 284 1107 74.3
Beaver Creek 4,000-4,200 5,391 50.0 95.3 95.3 453 EW 300 146.0 79.5
Beaver Creek 4,200-4,400 2,387 60.0 89.1 89.1 291 EwW 458 1204 62.0
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-a, Beaver Creek, continued.
- CWE Adjusted Canopy
Elevation S?atg:r??gt EC;;:(;S)? Target Target | Increaseto Str_eam Target Current H-I(;:trl?gtad
Stream Segment Ran L Canopy Canopy M eet Orien- | HeatLoad | Heat Load :
ge ength Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/m) (%)
(%) (%) (%)
Beaver Creek 4,400-4,600 1,188 50.0 83.0 83.0 33.0 NWSE 57.2 134.0 57.3
Beaver Creek 4,600-4,800 591 50.0 76.8 76.8 26.8 NWSE 715 134.0 46.6
Beaver Creek 4,800-5,000 517 50.0 70.6 70.6 20.6 NWSE 85.9 1340 35.9
b) Bluff Creek
- CWE Adjusted Canopy
Elevation Sset;r?]agt %(;ﬁég)? Target Target [Increaseto Str_eam Target Current H-g:trl?gtad
Stream Segment Ran Lenath Cover Canopy Canopy Meset Or|.en- Heat Load | Heat Load Reduction
ge eng 2 2
() (%) Cover Cover Target tation | (wattsm") | (watts'm’) (%)
(%) (%) (%)
Bluff Creek 3,000-3,200 5,095 60.0 126.2 100 40.0 NESW 175 110.7 84.2
Bluff Creek 3,200-3,400 7,086 60.0 1200 100 400 NS 17.0 101.0 832
Bluff Creek 3,400-3,600 4,984 60.0 113.8 100 40.0 NS 17.0 101.0 832
EF Bluff Creek 3,600-3,800 8,781 70.0 107.7 100 30.0 NESW 175 874 80.0
EF Bluff Creek 3,800-4,000 6,273 70.0 1015 100 30.0 NESW 175 874 80.0
EF Bluff Creek 4,000-4,200 6,310 70.0 95.3 95.3 253 NESW 284 874 67.5
EF Bluff Creek 4,200-4,400 4,557 80.0 89.1 89.1 9.1 NESW 42.8 64.1 332
EF Bluff Creek 4,400-4,600 2,793 80.0 83.0 83.0 30 EW 61.6 69.2 11.0
EF Bluff Creek 4,600-4,800 1,695 70.0 76.8 76.8 6.8 EW 774 94.8 184
EF Bluff Creek 4,800-5,000 1,230 70.0 70.6 70.6 0.6 NESW 85.9 874 17
EF Bluff Creek | 5,000-5,200 1,030 70.0 64.5 70.0 0.0 EW 9.8 .8 0.0
EF Bluff Creek | 5,200-5,400 919 70.0 58.3 70.0 0.0 NESW 87.4 874 0.0
EF Bluff Creek | 4,200-4,400 1,056 80.0 89.1 89.1 9.1 NS 39.8 59.0 325
EF Bluff Creek 4,400-4,600 1,489 80.0 830 830 30 NESW 57.2 64.1 108
EF Bluff Creek | 4,600-4,800 1,119 70.0 76.8 76.8 6.8 NESW 715 874 182
EF Bluff Creek | 4,800-5,000 935 70.0 70.6 70.6 0.6 NESW 85.9 874 17
EF Bluff Creek | 5,000-5,200 908 70.0 64.5 70.0 00 NS 80.0 80.0 00
EF Bluff Creek | 5,200-5,400 1,109 70.0 58.3 70.0 00 NS 80.0 80.0 0.0
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-b, Bluff Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E|I:(:vat|on Segment Canopy Cangpy Cancg>py M eet Orien- | Heat and Hesat Load Heat Lgad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/nY) (%)
(%) (%) (%)

EF Bluff Creek | 5,400-5,600 776 70.0 52.1 70.0 00 NS 80.0 80.0 00
EF Bluff Creek | 5,600-5,800 840 70.0 46.0 70.0 00 NESW 874 874 00
EF Bluff Creek | 5,800-6,000 34 70.0 39.8 70.0 0.0 NESW 874 874 0.0
WF Bluff Creek | 3,400-3,600 6,938 60.0 1138 100 400 NESW 175 110.7 84.2
WF Bluff Creek | 3,600-3,800 5,359 60.0 107.7 100 400 NESW 175 110.7 84.2
WEF Bluff Creek | 3,800-4,000 8,311 60.0 101.5 100 40.0 NESW 175 110.7 84.2
WF Bluff Creek | 4,000-4,200 5871 70.0 953 95.3 253 NESW 284 874 675
WF Bluff Creek | 4,200-4,400 3,627 70.0 89.1 89.1 19.1 NS 39.8 80.0 50.3
WF Bluff Creek | 4,400-4,600 2,123 70.0 83.0 83.0 130 NESW 57.2 874 34.6
Unnamed Trib 8 | 4,600-4,800 1,225 50.0 76.8 76.8 26.8 NS 65.7 122.0 46.1
Unnamed Trib 8 | 4,800-5,000 837 50.0 70.6 70.6 20.6 NS 78.7 1220 355
Unnamed Trib1 | 3,400-3,600 444 70.0 1138 100 30.0 EW 180 .8 810
Unnamed Trib1 | 3,600-3,800 840 70.0 107.7 100 30.0 EW 180 .8 810
Unnamed Trib1 | 3,800-4,000 1,568 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib1 | 4,000-4,200 465 70.0 95.3 95.3 25.3 EW 30.0 .8 68.4
Unnamed Trib1 | 4,200-4,400 565 80.0 89.1 89.1 9.1 NESW 428 64.1 33.2
Unnamed Trib1 | 4,400-4,600 612 80.0 83.0 830 30 NESW 57.2 64.1 10.8
Unnamed Trib1 | 4,600-4,800 760 80.0 76.8 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib1 | 4,800-5,000 776 80.0 70.6 80.0 0.0 BW 69.2 69.2 0.0
Unnamed Trib1 | 5,000-5,200 586 80.0 64.5 80.0 0.0 NWSE 64.1 64.1 0.0
Unnamed Trib2 | 3,600-3,800 744 70.0 107.7 100 30.0 NWSE 175 874 80.0
Unnamed Trib 2 | 3,800-4,000 1,056 60.0 1015 100 40.0 NWSE 175 110.7 84.2
Unnamed Trib2 | 4,000-4,200 496 60.0 953 95.3 353 NWSE 284 110.7 74.3
Unnamed Trib2 | 4,200-4,400 597 70.0 89.1 89.1 191 NWSE 428 874 51.0
Unnamed Trib2 | 4,400-4,600 570 80.0 83.0 830 30 NWSE 57.2 64.1 10.8
Unnamed Trib2 | 4,600-4,800 496 80.0 76.8 80.0 00 NWSE 64.1 64.1 00
Unnamed Trib2 | 4,800-5,000 554 80.0 70.6 80.0 0.0 NWSE 64.1 64.1 0.0
Unnamed Trib2 | 5,000-5,200 407 80.0 64.5 80.0 00 NWSE 64.1 64.1 00
Unnamed Trib2 | 5,200-5,400 628 80.0 58.3 80.0 00 NWSE 64.1 64.1 00
Unnamed Trib2 | 5,400-5,600 338 80.0 52.1 80.0 0.0 NWSE 64.1 64.1 0.0
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-b, Bluff Creek, continued.
- CWE Adjusted Canopy
Elevation Ssetg;r??erzt %(;:c');? Target Target [Increaseto Str_eam Target Current H-gstrl?gtad
Stream Segment Range Lenath c Canopy Canopy M eet Orien- | HeatLoad | Hestload | o 0
g over . 2 > uction
() (%) Cover Cover Target tation (wattsm®) | (wattg/m) (%)
(%) (%) (%)

Unnamed Trib 2 | 5,600-5,800 586 80.0 46.0 80.0 0.0 NWSE 64.1 64.1 0.0
Bad Luck Creek | 3,600-3,800 734 60.0 107.7 100 40.0 NS 17.0 101.0 83.2
Bad Luck Creek | 3,800-4,000 1,526 60.0 101.5 100 40.0 NWSE 175 110.7 84.2
Bad Luck Creek | 4,000-4,200 1,774 70.0 95.3 95.3 25.3 NWSE 284 874 675
Bad Luck Creek | 4,200-4,400 1,637 70.0 89.1 89.1 19.1 NWSE 128 874 510
Bad Luck Creek | 4,400-4,600 1,082 70.0 83.0 83.0 13.0 NWSE 57.2 874 34.6

Bad Luck Creek | 4,600-4,800 824 80.0 76.8 80.0 0.0 NWSE 64.1 64.1 0.0

Bad Luck Creek | 4,800-5,000 729 80.0 70.6 80.0 0.0 BW 69.2 69.2 0.0

Bad Luck Creek | 5,000-5,200 502 80.0 64.5 80.0 0.0 BW 69.2 69.2 0.0

Bad Luck Creek | 5,200-5,400 459 80.0 58.3 80.0 0.0 BW 69.2 69.2 0.0

Bad Luck Creek | 5,400-5,600 407 80.0 52.1 80.0 0.0 BW 69.2 69.2 0.0
Unnamed Trib 3 | 4,000-4,200 1,267 80.0 95.3 95.3 153 BW 30.0 69.2 56.6
Unnamed Trib 3 | 4,200-4,400 1,896 80.0 89.1 89.1 9.1 BW 458 69.2 338
Unnamed Trib 3 | 4,400-4,600 1,790 80.0 83.0 83.0 3.0 NESW 57.2 64.1 10.8
Unnamed Trib 3 | 4,600-4,800 1,114 70.0 76.8 76.8 6.8 NESW 715 874 182
Unnamed Trib 3 | 4,800-5,000 665 30.0 70.6 70.6 40.6 NESW 85.9 180.6 52.4
Unnamed Trib3 | 5,000-5,200 512 30.0 64.5 64.5 345 NESW 100.3 180.6 445
Unnamed Trib4 | 3,600-3,800 565 70.0 107.7 100 30.0 BEW 18.0 .8 810
Unnamed Trib4 | 3,800-4,000 1,542 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib4 | 4,000-4,200 1,162 80.0 95.3 95.3 15.3 NWSE 284 64.1 55.7
Unnamed Trib4 | 4,200-4,400 781 80.0 89.1 89.1 9.1 NWSE 428 64.1 332
Unnamed Trib4 | 4,400-4,600 1,320 70.0 83.0 83.0 130 NWSE 57.2 874 34.6
Unnamed Trib4 | 4,600-4,800 544 70.0 76.8 76.8 6.8 NWSE 715 874 182
Unnamed Trib4 | 4,800-5,000 723 60.0 70.6 70.6 10.6 NWSE 85.9 110.7 24

Unnamed Trib4 | 5,000-5,200 417 60.0 64.5 64.5 45 NWSE 100.3 110.7 94
Unnamed Trib5 | 3,800-4,000 1573 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib5 | 4,000-4,200 1,135 70.0 95.3 95.3 25.3 NWSE 284 874 67.5
Unnamed Trib5 | 4,200-4,400 560 30.0 89.1 89.1 50.1 NWSE 428 180.6 76.3
Unnamed Trib5 | 4,400-4,600 887 30.0 83.0 83.0 53.0 NWSE 57.2 180.6 68.3
Unnamed Trib5 | 4,600-4,800 739 50.0 76.8 76.8 26.8 NWSE 715 134.0 46.6
Unnamed Trib5 [ 4,800-5,000 554 50.0 70.6 70.6 20.6 NWSE 85.9 134.0 35.9
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-b, Bluff Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E||§vat|on Segment Canopy Cangpy Cancg>py M eet Orien- | HeatLoad | Heat Load Heat Lgad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/nY) (%)
(%) (%) (%)
Unnamed Trib5 | 5,000-5,200 49 50.0 64.5 64.5 145 NWSE 100.3 1340 25.1
Unnamed Trib6 | 3,800-4,000 576 50.0 1015 100 50.0 NWSE 175 1340 86.9
Unnamed Trib6 | 4,000-4,200 1,463 50.0 95.3 95.3 45.3 NWSE 284 1340 78.8
Unnamed Trib6 | 4,200-4,400 1,230 50.0 89.1 89.1 3.1 NS 39.8 1220 67.4
Unnamed Trib6 | 4,400-4,600 935 70.0 83.0 83.0 130 NWSE 57.2 874 34.6
Unnamed Trib6 | 4,600-4,800 649 70.0 76.8 76.8 6.8 NWSE 715 874 182
Unnamed Trib6 | 4,800-5,000 602 50.0 70.6 70.6 20.6 NS 78.7 1220 355
Unnamed Trib6 | 5,000-5,200 422 50.0 64.5 64.5 145 SN 100.3 1340 25.1
Unnamed Trib6 | 5,200-5,400 417 50.0 58.3 58.3 8.3 NS 104.6 1220 143
Unnamed Trib6 | 5,400-5,600 312 50.0 52.1 52.1 21 NS 1175 1220 3.7
Unnamed Trib7 | 3,800-4,000 2,297 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib7 | 4,000-4,200 1,468 70.0 95.3 95.3 253 NWSE 284 874 67.5
Unnamed Trib7 | 4,200-4,400 2133 70.0 89.1 89.1 191 NWSE 428 874 51.0
Unnamed Trib7 | 4,400-4,600 1,257 60.0 83.0 83.0 230 NWSE 57.2 110.7 48.3
Unnamed Trib7 | 4,600-4,800 676 40.0 76.8 76.8 36.8 EW 774 1716 54.9
Unnamed Trib 7 | 4,800-5,000 39 40.0 70.6 70.6 30.6 EW 93.2 1716 45.7
Whistling Creek | 4,000-4,200 465 60.0 95.3 95.3 35.3 EW 30.0 1204 75.1
Whistling Creek | 4,200-4,400 2,746 60.0 89.1 89.1 20.1 EW 45.8 1204 62.0
Whistling Creek | 4,400-4,600 3,606 60.0 83.0 83.0 230 EW 61.6 1204 489
WEF Bluff Creek | 4,200-4,400 2,651 60.0 89.1 89.1 20.1 EW 45.8 1204 62.0
WEF Bluff Creek | 4,200-4,400 3,860 70.0 89.1 89.1 191 NESW 428 874 511
Unnamed Trib9 | 4,400-4,600 2,603 80.0 83.0 83.0 30 NS 52.7 59.0 107
Unnamed Trib9 | 4,600-4,800 1,790 70.0 76.8 76.8 6.8 NS 65.7 80.0 179
Unnamed Trib9 | 4,800-5,000 972 80.0 70.6 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib9 | 5,000-5,200 1,093 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib9 | 5,200-5,400 750 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0
WEF Bluff Creek | 4,200-4,400 1,130 80.0 89.1 89.1 9.1 EW 45.8 69.2 33.8
WEF Bluff Creek | 4,400-4,600 3,210 80.0 83.0 83.0 30 EW 61.6 69.2 110
WEF Bluff Creek | 4,600-4,800 1,368 60.0 76.8 76.8 16.8 EW 774 1204 35.7
WEF Bluff Creek | 4,800-5,000 903 60.0 70.6 70.6 106 NESW 85.9 110.7 24
WEF Bluff Creek | 5,000-5,200 787 60.0 64.5 64.5 45 NESW 100.3 110.7 94
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-b, Bluff Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E|I:(:vat|on Segment Canopy Cangpy Cancg>py Mest Orien- | HeatLoad | Heat Load Heat and
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/nY) (%)
(%) (%) (%)

WEF Bluff Creek | 5,200-5,400 855 60.0 58.3 60.0 0.0 NESW 110.7 110.7 0.0
Unnamed Trib 10 | 4,400-4,600 2154 70.0 83.0 83.0 130 NESW 57.2 874 34.6
Unnamed Trib 10 | 4,600-4,800 1,927 70.0 76.8 76.8 6.8 NESW 715 874 182
Unnamed Trib 10 | 4,800-5,000 834 80.0 70.6 80.0 00 NESW 64.1 64.1 00
Unnamed Trib 10 | 5,000-5,200 1,341 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0

Junction Creek | 3,800-4,000 264 70.0 1015 100 30.0 NWSE 175 874 80.0

Junction Creek | 4,000-4,200 2,677 70.0 95.3 95.3 25.3 NWSE 284 874 67.5

Junction Creek | 4,200-4,400 2,006 80.0 89.1 89.1 9.1 NWSE 42.8 64.1 33.2

Junction Creek | 4,400-4,600 2,033 80.0 83.0 83.0 30 NWSE 57.2 64.1 10.8

Junction Creek | 4,600-4,800 1,436 80.0 76.8 80.0 0.0 NS 59.0 59.0 0.0

Junction Creek | 4,800-5,000 665 80.0 70.6 80.0 0.0 NESW 64.1 64.1 0.0

Junction Creek | 5,000-5,200 655 70.0 64.5 70.0 0.0 NESW 874 874 0.0

Junction Creek | 5,200-5,400 855 70.0 58.3 70.0 0.0 NESW 874 874 0.0

Junction Creek | 5,400-5,600 480 70.0 52.1 70.0 0.0 NESW 874 874 0.0

c) Fly Creek
. CWE Adjusted Canopy

Elevation S?atg:r??énnt Ec;(eﬁolgg Target Target [Increaseto Str_eam Target Current H-I(;:trl?gad

Stream Segment Ran L enath C Canopy Canopy M eet Orl_en— Heat Load | Heat Load Reducti
ge eng over > > uction

() (%) Cover Cover Target tation (wattsm”) | (wattsm") (%)

(%) (%) (%)

Fly Creek 3,400-3,600 3,284 60.0 1138 100 400 NESW 175 1107 84.2

Fly Creek 3,600-3,800 4,678 50.0 107.7 100 50.0 NESW 175 1340 86.9

Fly Creek 3,800-4,000 5,634 50.0 1015 100 50.0 EW 180 146.0 87.7

Fly Creek 4,000-4,200 5,676 70.0 9.3 95.3 253 NESW 284 874 675

Fly Creek 4,200-4,400 4,757 70.0 89.1 89.1 19.1 NESW 428 874 51.0

Fly Creek 4,400-4,600 2,001 70.0 83.0 83.0 130 NESW 57.2 874 34.6

Fly Creek 4,600-4,800 1515 70.0 76.8 76.8 6.8 NESW 715 874 182

Fly Creek 4,800-5,000 1,225 60.0 70.6 70.6 106 NESW 85.9 1107 24
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-c, Fly Creek, continued.
L CWE Adjusted Canopy
Elevation S?atg:r??énnt %:%S}? Target Target [Increaseto Str_eam Target Current H-I(;:trl?gad
Stream Segment Ran L enath C Canopy Canopy M eet Orl_en— Heat Load | Heat Load Reduction
ge eng over > > u
() (%) Cover Cover Target tation | (wattgm") | (watts'm’) (%)
(%) (%) (%)
Fly Creek 5,000-5,200 913 60.0 64.5 64.5 45 EW 109.0 1204 95
Fly Creek 5,200-5,400 766 60.0 58.3 60.0 0.0 NWSE 1107 110.7 0.0
Fly Creek 5,400-5,600 607 70.0 52.1 70.0 0.0 NWSE 874 874 0.0
Fly Creek 5,600-5,800 803 70.0 46.0 70.0 0.0 NWSE 87.4 874 0.0
Fly Creek 5,800-6,000 370 70.0 52.1 70.0 0.0 EW 9.8 .8 0.0
Unnamed Trib1 | 3,600-3,800 169 70.0 107.7 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib1 | 3,800-4,000 935 70.0 1015 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib1 | 4,000-4,200 1,864 70.0 95.3 95.3 253 NWSE 284 874 67.5
Unnamed Trib1 | 4,200-4,400 2,144 70.0 89.1 89.1 19.1 NESW 42.8 874 51.0
Unnamed Trib1 | 4,400-4,600 1,077 70.0 83.0 83.0 130 NESW 57.2 874 34.6
Unnamed Trib1 | 4,600-4,800 549 60.0 76.8 76.8 16.8 NESW 715 110.7 354
d) Gold Creek
- CWE Adjusted Canopy
Elevation Ssetg;;.?erzt %(;:c;;? Target Target [Increaseto Str_eam Target Current H-gaatrl?gtad
Stream Segment | ponge Lenath C Canopy | Canopy Meet Orien- | HeatLoad | Hestload | o 0
g over . > > uction
() (%) Cover Cover Target tation (wattsm?) | (wattg/m) (%)
(%) (%) (%)
Gold Creek 3,200-3,400 2,930 80.0 1200 100 20.0 NESW 175 64.1 72.7
Gold Creek 3,400-3,600 248 80.0 1138 100 20.0 NESW 175 64.1 72.7
Gold Creek 3,400-3,600 8,907 60.0 1138 100 40.0 NESW 175 110.7 84.2
Gold Creek 3,600-3,800 3,770 60.0 107.7 100 40.0 NESW 175 110.7 84.2
Gold Creek 3,600-3,800 6,380 50.0 107.7 100 50.0 NS 17.0 1220 86.1
Gold Creek 3,300-4,000 8,279 50.0 1015 100 50.0 NS 17.0 1220 86.1
Gold Creek 4,000-4,200 6,447 60.0 95.3 95.3 353 NESW 284 110.7 74.3
Gold Creek 4,200-4,400 2170 70.0 89.1 89.1 191 NS 39.8 80.0 50.3
Gold Creek 4,400-4,600 2592 70.0 83.0 83.0 130 NS 52.7 80.0 A1
Gold Creek 4,600-4,800 1552 70.0 76.8 76.8 6.8 NWSE 715 874 18.2
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-d, Gold Creek, continued.
- CWE Adjusted | Canopy
Elevation ssetér?]aéqnt %(;ﬁ(l)gg Target Target [Increaseto Strgam Target Current Hgl?gtad
Stream Segment Ran Lenath C Canopy Canopy Mest Orien- Heat Load | Heat Load Reducti
ge eng over . > > uction
(ft) (%) Cover Cover Target tation (watts/m?) | (wattsm?) (%)
(%) (%) (%)
Gold Creek 4,800-5,000 2,170 60.0 70.6 70.6 106 NWSE 85.9 110.7 24
Gold Creek 5,000-5,200 1,668 60.0 64.5 64.5 45 NWSE 100.3 110.7 94
Gold Creek 5,200-5,400 834 60.0 58.3 60.0 0.0 NWSE 110.7 110.7 0.0
Gold Creek 5,400-5,600 644 60.0 52.1 60.0 0.0 NWSE 110.7 110.7 0.0
Gold Creek 5,600-5,800 581 60.0 46.0 60.0 0.0 NWSE 110.7 110.7 0.0
Gold Creek 5,800-6,000 665 60.0 39.8 60.0 0.0 NWSE 110.7 110.7 0.0
EF Gold Creek 3,400-3,600 1,262 50.0 1138 100 50.0 NWSE 175 134.0 86.9
EF Gold Creek | 3,600-3,800 1,368 50.0 107.7 100 50.0 EW 180 146.0 87.7
EF Gold Creek | 3,800-4,000 3,738 80.0 1015 100 20.0 EW 18.0 69.2 74.0
EF Gold Creek | 4,000-4,200 3,754 80.0 95.3 95.3 153 NESW 284 64.1 55.7
EF Gold Creek | 4,200-4,400 3432 80.0 89.1 89.1 9.1 NESW 42.8 64.1 33.2
EF Gold Creek | 4,400-4,600 2,814 80.0 83.0 83.0 30 EW 61.6 69.2 110
EF Gold Creek | 4,600-4,800 1,764 80.0 76.8 80.0 0.0 NWSE 64.1 64.1 0.0
EF Gold Creek | 4,800-5,000 1,445 80.0 70.6 80.0 0.0 NWSE 64.1 64.1 0.0
EF Gold Creek | 5,000-5,200 1,394 90.0 64.5 90.0 0.0 NWSE 40.8 40.8 0.0
EF Gold Creek | 5,200-5,400 1,214 90.0 58.3 90.0 0.0 NWSE 40.8 40.8 0.0
EF Gold Creek | 5,400-5,600 813 80.0 52.1 80.0 0.0 NWSE 64.1 64.1 0.0
EF Gold Creek | 5,600-5,800 628 70.0 46.0 70.0 0.0 NWSE 874 874 0.0
Berge Creek 3,600-3,800 623 60.0 107.7 100 40.0 EW 18.0 1204 85.0
Berge Creek 3,300-4,000 2,614 60.0 1015 100 40.0 NESW 175 110.7 84.2
Berge Creek 4,000-4,200 2,608 70.0 95.3 95.3 253 NESW 284 874 675
Berge Creek 4,200-4,400 1,705 70.0 89.1 89.1 19.1 EW 45.8 .8 517
Berge Creek 4,400-4,600 1,748 70.0 83.0 830 130 NESW 57.2 874 34.6
Berge Creek 4,600-4,800 866 60.0 76.8 76.8 16.8 NESW 715 1107 354
Berge Creek 4,800-5,000 1,378 60.0 70.6 70.6 10.6 NESW 85.9 110.7 224
Berge Creek 5,000-5,200 676 60.0 64.5 64.5 45 EW 109.0 1204 95
Unnamed Trib1 | 3,800-4,000 602 60.0 1015 100 400 EW 180 1204 85.0
Unnamed Trib1 | 4,000-4,200 1579 60.0 95.3 95.3 35.3 EW 30.0 1204 75.1
Unnamed Trib1 | 4,200-4,400 459 60.0 89.1 89.1 20.1 EW 458 1204 62.0
Unnamed Trib1 | 4,200-4,400 919 70.0 89.1 89.1 191 EW 45.8 .8 517
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Table 37-d, Gold Creek, continued.
L CWE Adjusted Canopy
Elevation S?atg:r??énnt %gﬁgg}? Target Target [Increaseto Str_eam Target Current H-I(;:trl?gad
Stream Segment Ran L enath C Canopy Canopy Meet Orl_en— Heat Load | Heat Load Reducti
ge eng over > > uction
() (%) Cover Cover Target tation (wattsm?) | (wattg/m) (%)
(%) (%) (%)
Unnamed Trib1 | 4,400-4,600 824 70.0 83.0 83.0 130 EW 61.6 94.8 35.0
Unnamed Trib1 | 4,600-4,800 776 70.0 76.8 76.8 6.8 NWSE 715 87.4 18.2
Broadaxe Creek | 3,800-4,000 491 60.0 1015 100 40.0 EW 18.0 1204 85.0
Broadaxe Creek | 4,000-4,200 1,019 60.0 95.3 95.3 35.3 NESW 284 110.7 74.3
Broadaxe Creek | 4,000-4,200 5,032 70.0 95.3 95.3 25.3 EW 30.0 94.8 68.4
Broadaxe Creek | 4,200-4,400 3,596 70.0 89.1 89.1 19.1 EW 45.8 94.8 51.7
Broadaxe Creek | 4,400-4,600 2,540 70.0 83.0 83.0 130 NWSE 57.2 87.4 34.6
Broadaxe Creek | 4,600-4,800 1526 70.0 76.8 76.8 6.8 NS 65.7 80.0 17.9
Broadaxe Creek | 4,800-5,000 1114 70.0 70.6 70.6 0.6 NS 78.7 80.0 16
Broadaxe Creek | 5,000-5,200 2,001 60.0 64.5 64.5 4.5 NWSE 100.3 110.7 94
Broadaxe Creek | 5,200-5,400 1536 60.0 58.3 60.0 0.0 NWSE 1107 110.7 0.0
Broadaxe Creek | 5,400-5,600 1,357 70.0 52.1 70.0 0.0 NS 80.0 80.0 0.0
Broadaxe Creek | 5,600-5,800 781 70.0 46.0 70.0 0.0 NS 80.0 80.0 0.0
Unnamed Trib2 | 4,000-4,200 892 60.0 95.3 95.3 35.3 NWSE 284 110.7 74.3
Unnamed Trib2 | 4,200-4,400 2571 60.0 89.1 89.1 29.1 EW 45.8 1204 62.0
Unnamed Trib2 | 4,400-4,600 2,181 70.0 83.0 83.0 130 EW 61.6 94.8 35.0
Unnamed Trib2 | 4,600-4,800 2,534 70.0 76.8 76.8 6.8 NWSE 715 87.4 18.2
Unnamed Trib2 | 4,800-5,000 1,727 70.0 70.6 70.6 0.6 NWSE 85.9 87.4 17
Unnamed Trib2 | 5,000-5,200 1,130 70.0 64.5 70.0 0.0 NWSE 87.4 87.4 0.0
Unnamed Trib2 | 5,200-5,400 1,109 80.0 58.3 80.0 0.0 EW 69.2 69.2 0.0
Float Creek 4,000-4,200 1,795 70.0 95.3 95.3 25.3 NWSE 284 87.4 67.5
Float Creek 4,200-4,400 3,337 70.0 89.1 89.1 19.1 NWSE 42.8 87.4 51.0
Float Creek 4,400-4,600 1,653 70.0 83.0 83.0 130 NWSE 57.2 87.4 34.6
Float Creek 4,600-4,800 2,930 70.0 76.8 76.8 6.8 NWSE 715 87.4 18.2
Float Creek 4,800-5,000 1447 70.0 70.6 70.6 0.6 NWSE 85.9 87.4 17
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e) Heller-Sherlock Creeks
- CWE Adjusted Canopy
Elevation Szt;r?]agt %(;ﬁégg Target Target [Increaseto Str_eam Target Current H-g:trl?gtad
Stream Segment Ran Lenath C Canopy Canopy Meet Or|.en- Heat Load | Heat Load Reducti
ge eng over > > uction
(ft) (%) Cover Cover Target tation (watts/m) | (watts/m?) (%)
(%) (%) (%)

Heller Creek 4,600-4,800 6,510 30.0 76.8 76.8" 46.8 NS 65.7 164.0 59.9
Heller Creek 4,800-5,000 4,308 30.0 70.6 70.6" 40.6 NESW 85.9 180.6 52.4
Heller Creek 4,800-5,000 2,936 50.0 70.6 70.6 20.6 NESW 85.9 134.0 35.9
Heller Creek 5,000-5,200 3,527 60.0 64.5 64.5 4.5 EW 109.0 1204 95
Heller Creek 5,200-5,400 2,186 70.0 58.3 70.0 00 NWSE 874 874 00
Sherlock Creek | 4,600-4,800 5,882 30.0 76.8 76.8" 46.8 BW 774 197.2 60.8
Sherlock Creek | 4,800-5,000 5,106 20.0 70.6 70.6 50.6 NWSE 85.9 2039 579
Sherlock Creek | 4,800-5,000 1,975 50.0 70.6 70.6 20.6 NESW 85.9 134.0 35.9
Sherlock Creek | 5,000-5,200 2,334 60.0 64.5 64.5 45 BW 109.0 1204 95
Sherlock Creek | 5,000-5,200 1,267 10.0 64.5 64.5 545 NESW 1003 2272 55.9
Unnamed Trib2 | 5,000-5,200 1,230 60.0 64.5 64.5 4.5 EW 109.0 1204 9.5
Unnamed Trib2 | 5,200-5400 2,450 60.0 58.3 60.0 0.0 NESW 110.7 110.7 0.0
Unnamed Trib2 | 5400-5,600 1,980 70.0 52.1 70.0 0.0 NWSE 874 874 0.0
Unnamed Trib2 | 5,600-5,800 1,605 70.0 46.0 70.0 0.0 NS 80.0 80.0 0.0
Unnamed Trib2 | 5,800-6,000 639 60.0 39.8 60.0 0.0 NWSE 110.7 110.7 0.0
Unnamed Trib2 | 6,000-6,200 744 40.0 33.6 40.0 0.0 NWSE 157.3 157.3 0.0
Unnamed Trib2 | 6,200-6,400 797 40.0 274 40.0 0.0 NWSE 157.3 157.3 0.0
Sherlock Creek | 5,200-5,400 2,751 60.0 58.3 60.0 0.0 NWSE 110.7 110.7 0.0
Sherlock Creek | 5,400-5,600 1,679 70.0 52.1 70.0 0.0 NWSE 874 874 0.0
Sherlock Creek | 5,600-5,800 1,389 70.0 46.0 70.0 0.0 NWSE 87.4 87.4 0.0
Sherlock Creek | 5,800-6,000 554 80.0 39.8 80.0 0.0 NWSE 64.1 64.1 0.0
Unnamed Trib1 | 4,600-4,800 480 50.0 76.8 76.8 26.8 NWSE 715 134.0 46.6
Unnamed Trib1 | 4,800-5,000 3474 60.0 70.6 70.6 10.6 EW 93.2 1204 22.6
Unnamed Trib1 | 5,000-5,200 2,181 70.0. 64.5 70.0 0.0 EW 9.8 .8 0.0
Unnamed Trib1 | 5,200-5,400 1114 70.0 58.3 70.0 0.0 EW 9.8 .8 0.0
Unnamed Trib1 | 5/400-5,600 1,436 80.0 52.1 80.0 0.0 EW 69.2 69.2 0.0
Unnamed Trib1 | 5,600-5,800 639 80.0 46.0 80.0 0.0 NESW 64.1 64.1 0.0

106
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f) Loop Creek
- CWE Adjusted Canopy
Elevation Sztg;riaeinnt %(a:r?(;g)? Target Target [Increaseto Str_eam Target Current Hgfgtad
Stream Segment Ran Lenath c Canopy Canopy Meet Or|.en- Heat Load | Heat Load Reducti
ge eng over > > uction
(ft) (%) Cover Cover Target tation (watts/m) | (watts/m?) (%)
(%) (%) (%)
Loop Creek 3,000-3,200 15,096 10.0 126.2 100 90.0 EW 180 2484 92.8
Loop Creek 3,000-3,200 2,640 10.0 126.2 100" 90.0 EW 18.0 2484 92.8
Loop Creek 3,200-3,400 6,447 20.0 120.0 100 80.0 EW 18.0 2228 919
Loop Creek 3,200-3,400 3,722 50.0 120.0 100 50.0 NWSE 175 134.0 86.9
Loop Creek 3,200-3,400 2,466 30.0 120.0 100 70.0 EW 18.0 197.2 90.9
Loop Creek 3,400-3,600 1,985 50.0 1138 100 50.0 NWSE 175 134.0 86.9
Loop Creek 3,400-3,600 3,252 20.0 1138 100" 80.0 NWSE 175 2039 914
Loop Creek 3,600-3,800 4,683 20.0 107.7 100" 80.0 NWSE 175 2039 914
Loop Creek 3,300-4,000 6,378 50.0 1015 100 50.0 NESW 175 134.0 86.9
Loop Creek 4,000-4,200 5,581 400 95.3 953" 55.3 NESW 284 157.3 819
Loop Creek 4,200-4,400 4,398 50.0 89.1 89.1 39.1 EwW 45.8 146.0 68.6
Loop Creek 4,400-4,600 1,774 70.0 83.0 83.0 130 EwW 61.6 94.8 35.0
Loop Creek 4,600-4,800 1,969 60.0 76.8 76.8 16.8 EwW 774 1204 35.7
Loop Creek 4,800-5,000 1,869 50.0 70.6 70.6 20.6 EwW 93.2 146.0 36.2
Loop Creek 5,000-5,200 1,162 50.0 64.5 64.5 145 EwW 109.0 146.0 25.3
Frazier Creek 3,000-3,200 1,067 60.0 126.2 100 40.0 NS 17.0 101.0 83.2
Frazier Creek 3,200-3,400 1531 70.0 120.0 100 30.0 NS 17.0 80.0 78.8
Frazier Creek 3,400-3,600 1,853 70.0 1138 100 30.0 NS 17.0 80.0 78.8
Frazier Creek 3,600-3,800 1,769 70.0 107.7 100 30.0 NS 17.0 80.0 78.8
Frazier Creek 3,800-4,000 1,932 70.0 1015 100 30.0 NS 17.0 80.0 78.8
Frazier Creek 4,000-4,200 1,837 60.0 95.3 95.3 35.3 NS 26.8 101.0 735
Frazier Creek 4,200-4,400 1,003 60.0 89.1 89.1 29.1 NESW 42.8 110.7 61.3
Frazier Creek 4,400-4,600 729 60.0 83.0 83.0 230 NS 52.7 101.0 47.8
Cliff Creek 3,200-3,400 2,841 50.0 120.0 100 50.0 NESW 175 134.0 86.9
Cliff Creek 3,400-3,600 1441 60.0 1138 100 40.0 NS 17.0 101.0 83.2
Cliff Creek 3,600-3,800 2,355 50.0 107.7 100 50.0 NS 17.0 1220 86.1
Cliff Creek 3,800-4,000 2,181 60.0 1015 100 40.0 NS 17.0 101.0 83.2
Cliff Creek 4,000-4,200 2,513 50.0. 95.3 95.3 45.3 NS 26.8 1220 78.0
Cliff Creek 4,200-4,400 2,434 80.0 89.1 89.1 9.1 NESW 42.8 64.1 33.2
Cliff Creek 4,400-4,600 1,679 80.0 83.0 83.0 3.0 NS 52.7 59.0 10.7

107




St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-f, Loop Creek, continued.
L CWE Adjusted Canopy
Elevation S?atg:r??énnt EC;(:;:OII:)? Target Target [Increaseto Str_eam Target Current H-I(;:trl?gad
Stream Segment Ran L enath c Canopy Canopy M eet Orl_en— Heat Load | Heat Load Reduction
ge eng over > 2 u
() (%) Cover Cover Target tation (wattsm”) | (wattsm") (%)
(%) (%) (%)

Cliff Creek 4,600-4,800 1,167 80.0 76.8 80.0 0.0 NS 59.0 59.0 0.0
Cliff Creek 4,800-5,000 977 70.0 70.6 70.6 0.6 NS 78.7 80.0 16
Unnamed Trib1 | 3,800-4,000 913 70.0 1015 100 30.0 NESW 175 874 80.0
Unnamed Trib1 | 4,000-4,200 1,283 60.0 95.3 95.3 35.3 EW 30.0 1204 75.1
Unnamed Trib1 | 4,200-4,400 1,399 60.0 89.1 89.1 20.1 NESW 428 110.7 61.3
Unnamed Trib1 | 4,400-4,600 922 70.0 83.0 83.0 130 NESW 57.2 874 34.6
Unnamed Trib1 | 4,600-4,800 705 70.0 76.8 76.8 6.8 NESW 715 87.4 18.2
Unnamed Trib1 | 4,800-5,000 790 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Unnamed Trib2 | 3,200-3400 549 50.0 120.0 100 50.0 NS 17.0 1220 86.1
Unnamed Trib2 | 3,400-3,600 876 50.0 1138 100 50.0 NS 17.0 1220 86.1
Unnamed Trib2 | 3,600-3,800 1,019 50.0 107.7 100 50.0 NS 17.0 1220 86.1
Unnamed Trib2 | 3,800-4,000 333 50.0 1015 100 50.0 NS 17.0 1220 86.1
Unnamed Trib2 | 3,800-4,000 628 70.0 1015 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib2 | 4,000-4,200 40 70.0 95.3 95.3 253 NS 26.8 80.0 66.5
Unnamed Trib2 | 4,200-4,400 49 80.0 89.1 89.1 9.1 NS 39.8 59.0 325
Unnamed Trib2 | 4,400-4,600 734 80.0 83.0 83.0 30 NS 52.7 59.0 10.7
Unnamed Trib3 | 3,200-3400 296 70.0 120.0 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib3 | 3,400-3,600 1542 70.0 1138 100 30.0 NESW 175 874 80.0
Unnamed Trib3 | 3,600-3,800 1,616 70.0 107.7 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib3 | 3,800-4,000 1,309 60.0 1015 100 40.0 NS 17.0 101.0 83.2
Unnamed Trib3 | 4,000-4,200 1,447 70.0 95.3 95.3 253 NS 26.8 80.0 66.5
Unnamed Trib3 | 4,200-4,400 1621 70.0 89.1 89.1 191 NESW 428 87.4 51.0
Unnamed Trib3 | 4,400-4,600 1473 60.0 83.0 83.0 230 NESW 57.2 110.7 48.3
Unnamed Trib3 | 4,600-4,800 549 60.0 76.8 76.8 16.8 NESW 715 110.7 35.4
Kelly Creek 3,400-3,600 475 60.0 1138 100 400 NS 17.0 101.0 83.2
Kelly Creek 3,600-3,800 1,996 60.0 107.7 100 400 NS 17.0 101.0 832
Kelly Creek 3,800-4,000 1,34 60.0 1015 100 40.0 NS 17.0 101.0 83.2
Kelly Creek 4,000-4,200 2,030 60.0 9.3 95.3 353 NS 26.8 101.0 735
Kelly Creek 4,200-4,400 1,357 60.0 89.1 89.1 291 NESW 428 1107 61.3
Kelly Creek 4,400-4,600 2,297 60.0 830 83.0 230 NESW 572 1107 48.3
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-f, Loop Creek, continued.
L CWE Adjusted Canopy
Elevation S?atg:r??énnt %gﬁgg}? Target Target [Increaseto Str_eam Target Current H-I(;:trl?gad
Stream Segment Ran L enath C Canopy Canopy M eet Orl_en— Heat Load | Heat Load Reducti
ge eng over > > uction
() (%) Cover Cover Target tation (wattsm”) | (wattsm") (%)
(%) (%) (%)
Kelly Creek 4,600-4,800 1911 60.0 76.8 76.8 16.8 NESW 715 110.7 35.4
Kelly Creek 4,800-5,000 1,410 50.0 70.6 70.6 20.6 NS 78.7 1220 355
Kelly Creek 5,000-5,200 1,230 50.0 64.5 64.5 145 NWSE 100.3 1340 25.2
Manhattan Creek | 3,600-3,800 570 60.0 107.7 100 40.0 NESW 175 110.7 84.2
Manhattan Creek | 3,800-4,000 1,568 60.0 1015 100 400 NESW 175 1107 84.2
Manhattan Creek | 4,000-4,200 932 60.0 9.3 95.3 353 NESW 284 1107 74.3
Manhattan Creek | 4,200-4,400 1,119 70.0 89.1 89.1 19.1 NESW 42.8 874 51.0
Manhattan Creek | 4,400-4,600 1,853 60.0 83.0 83.0 230 NESW 57.2 1107 48.3
Manhattan Creek | 4,600-4,800 1,684 60.0 76.8 76.8 16.8 NS 65.7 101.0 349
Manhattan Creek | 4,800-5,000 A5 60.0 70.6 70.6 10.6 NESW 85.9 1107 224
Manhattan Creek | 5,000-5,200 1,991 70.0 64.5 70.0 0.0 NESW 874 874 0.0
Manhattan Creek | 5,200-5400 523 70.0 58.3 70.0 0.0 EW 94.8 4.8 0.0
Manhattan Creek | 5,200-5,400 407 60.0 58.3 60.0 0.0 EW 1204 1204 0.0
Manhattan Creek | 5,400-5,600 686 60.0 52.1 60.0 0.0 NESW 1107 1107 0.0
Mineral Creek | 3,800-4,000 385 70.0 1015 100 300 EW 180 4.8 810
Mineral Creek | 4,000-4,200 781 70.0 9.3 95.3 253 EwW 300 4.8 684
Mineral Creek | 4,200-4,400 1,389 80.0 89.1 89.1 9.1 NESW 42.8 64.1 332
Mineral Creek | 4,400-4,600 1,236 80.0 830 830 30 NESW 572 64.1 10.8
Mineral Creek | 4,600-4,800 1542 70.0 76.8 76.8 6.8 NESW 715 874 18.2
Mineral Creek | 4,800-5,000 1,420 60.0 70.6 70.6 10.6 NESW 85.9 110.7 24
Mineral Creek | 5,000-5,200 1,468 60.0 64.5 64.5 4.5 NESW 100.3 110.7 94
Mineral Creek | 5,200-5,400 1177 70.0 58.3 70.0 0.0 NESW 874 874 0.0
Mineral Creek | 5400-5,600 998 70.0 52.1 70.0 00 NESW 874 874 00
Mineral Creek | 5,600-5,800 502 70.0 46.0 70.0 0.0 NESW 874 874 0.0
Olentange Creek | 4,000-4,200 1,288 40.0 95.3 95.3" 55.3 NESW 284 110.7 74.3
Olentange Creek | 4,200-4,400 2,529 60.0 89.1 89.1 20.1 NESW 42.8 110.7 61.3
Olentange Creek | 4,400-4,600 2,144 60.0 83.0 83.0 230 NESW 57.2 110.7 48.3
Olentange Creek | 4,600-4,800 1,642 70.0 76.8 76.8 6.8 NESW 715 874 182
Olentange Creek | 4,800-5,000 2,519 70.0 70.6 70.6 0.6 NESW 85.9 874 17

109




St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-f, Loop Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment Elsvatlon Segment Canopy Cangpy Cangpy Meset Orien- | HeatLoad | Heat Load Heat L oad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (watts/m?) | (wattgm®) (%)
(%) (%) (%)

Olentange Creek | 5,000-5,200 2,054 70.0 64.5 70.0 0.0 NESW 874 874 0.0
Olentange Creek | 5,000-5,200 940 80.0 64.5 80.0 0.0 EwW 69.2 69.2 0.0
Olentange Creek | 5,200-5,400 1,742 80.0 58.3 80.0 0.0 EwW 69.2 69.2 0.0
Olentange Creek | 5,400-5,600 832 80.0 52.1 80.0 0.0 EwW 69.2 69.2 0.0
Unnamed Trib 6 | 4,200-4,400 1,288 70.0 89.1 89.1 19.1 NS 39.8 80.0 50.3
Unnamed Trib 6 | 4,400-4,600 1,526 70.0 83.0 83.0 130 NS 52.7 80.0 A1l
Unnamed Trib 6 | 4,600-4,800 1,336 70.0 76.8 76.8 6.8 NWSE 715 874 18.2
Unnamed Trib 6 | 4,800-5,000 1,008 80.0 70.6 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib 6 | 5,000-5,200 1,077 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 6 | 5,200-5,400 607 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 7 | 4,400-4,600 840 70.0 83.0 83.0 130 NS 52.7 80.0 A1l
Unnamed Trib 7 | 4,600-4,800 2,049 70.0 76.8 76.8 6.8 NESW 715 874 18.2
Unnamed Trib 7 | 4,800-5,000 1,193 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Unnamed Trib 7 | 5,000-5,200 1,679 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib7 | 5,200-5,400 1,500 80.0 58.3 80.0 0.0 NS 59.0 59.0 0.0
Ward Creek 4,000-4,200 4,500 50.0 95.3 95.3 45.3 NESW 284 1340 78.8
Ward Creek 4,200-4,400 1,711 50.0 89.1 89.1 3.1 EW 45.8 146.0 68.6
Ward Creek 4,200-4,400 3,390 60.0 89.1 89.1 2.1 EW 45.8 1204 62.0
Ward Creek 4,400-4,600 2170 60.0 83.0 83.0 230 EW 61.6 1204 48.8
Ward Creek 4,600-4,800 1,272 70.0 76.8 76.8 6.8 NESW 715 874 18.2
Ward Creek 4,800-5,000 803 50.0 70.6 70.6 20.6 EW 93.2 146.0 36.2
Turkey Creek 3,400-3,600 1,125 60.0 1138 100 40.0 NS 17.0 101.0 83.2
Turkey Creek 3,600-3,800 4,636 60.0 107.7 100 40.0 NS 17.0 101.0 83.2
Turkey Creek 3,300-4,000 2,598 50.0 1015 100 50.0 NS 17.0 1220 86.1
Turkey Creek 3,300-4,000 1114 60.0 1015 100 40.0 NESW 175 110.7 84.2
Turkey Creek 4,000-4,200 2,307 70.0 95.3 95.3 253 NESW 284 874 67.5
Turkey Creek 4,200-4,400 1,468 60.0 89.1 89.1 2.1 EW 45.8 1204 62.0
Turkey Creek 4,400-4,600 708 60.0 83.0 83.0 230 EW 61.6 1204 48.8
Turkey Creek 4,600-4,800 644 60.0 76.8 76.8 16.8 EW 774 1204 35.7
Unnamed Trib5 | 3,800-4,000 2223 50.0 1015 100 50.0 NS 17.0 1220 86.1
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St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-f, Loop Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E||§vat|on Segment Canopy Cangpy Cangpy M eet Orien- | HeatLoad | Heat Load Heat Lgad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/nY) (%)
(%) (%) (%)
Unnamed Trib5 | 3,800-4,000 2,640 40.0 1015 100" 60.0 NS 17.0 143.0 83.1
Unnamed Trib 5 | 4,000-4,200 781 40.0 95.3 953" 55.3 NWSE 284 157.3 819
Unnamed Trib5 | 4,000-4,200 803 80.0 95.3 95.3 15.3 NWSE 284 64.1 55.7
Unnamed Trib5 | 4,200-4,400 924 80.0 89.1 89.1 9.1 NESW 428 64.1 33.2
Unnamed Trib4 | 3,400-3,600 1,378 70.0 1138 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib4 | 3,600-3,800 3443 50.0 107.7 100 50.0 NS 17.0 1220 86.1
Unnamed Trib4 | 3,800-4,000 1,536 60.0 1015 100 40.0 NWSE 175 110.7 84.2
Unnamed Trib4 | 3,800-4,000 850 70.0 1015 100 30.0 NS 17.0 80.0 78.8
Unnamed Trib4 | 4,000-4,200 982 70.0 95.3 95.3 25.3 NESW 284 874 67.5
Clear Creek 3,200-3,400 1,774 50.0 120.0 100 50.0 NESW 175 134.0 86.9
Clear Creek 3,400-3,600 4,483 50.0 1138 100" 50.0 NESW 175 134.0 86.9
Clear Creek 3,600-3,800 2,957 50.0 107.7 100" 50.0 NESW 175 134.0 86.9
Clear Creek 3,800-4,000 1,595 60.0 1015 100" 40.0 NS 17.0 101.0 83.2
Clear Creek 4,000-4,200 1573 60.0 95.3 95.3" 35.3 NWSE 284 110.7 74.3
Clear Creek 4,200-4,400 639 70.0 89.1 89.1° 191 NESW 42.8 874 51.0
Clear Creek 4,400-4,600 813 70.0 83.0 830" 130 NESW 57.2 874 34.6
Clear Creek 4,600-4,800 1,199 70.0 76.8 76.8" 6.8 NESW 715 874 182
Clear Creek 4,800-5,000 1,853 50.0 70.6 70.6" 20.6 NESW 85.9 134.0 35.9
Clear Creek 5,000-5,200 771 50.0 64.5 64.5 145 NS 916 1220 249
g) Mosquito Creek
L CWE Adjusted Canopy
Elevation Ssetg;r?ierzt ECXaIrS:(;S)? Target Target [Increaseto Strgam Target Current Hgﬁ?ad
Stream Segment Ran L enath C Canopy Canopy M eet Or|_en- Heat Load | Heat Load Reducti
ge eng over > > uction
() (%) Cover Cover Target tation | (watt¥m") | (watts'm’) (%)
(%) (%) (%)
Mosquito Creek | 3,200-3400 2,233 70.0 120.0 100 30.0 NESW 175 874 80.0
Mosquito Creek | 3,400-3,600 3,047 60.0 1138 100 400 NESW 175 110.7 84.2
Mosquito Creek | 3,600-3,800 1,800 70.0 107.7 100 30.0 NESW 175 874 80.0
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Table 37-g, Mosquito Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E|I:(:vat|on Segment Canopy Cangpy Cancg>py M eet Orien- | HeatLoad | Heat Load Heat Lgad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattsm?) | (wattg/nY) (%)
(%) (%) (%)

Mosquito Creek | 3,600-3,800 6,236 40.0 107.7 100" 60.0 NESW 175 157.3 83.9
Mosquito Creek | 3,800-4,000 7,186 50.0 1015 100 50.0 NESW 175 1340 86.9
Mosquito Creek | 4,000-4,200 5,840 50.0 95.3 95.3 45.3 NESW 284 1340 78.8
Mosquito Creek | 4,200-4,400 3,200 70.0 89.1 89.1 191 NESW 42.8 874 51.0
Mosquito Creek | 4,400-4,600 1,283 80.0 83.0 83.0 30 NS 52.7 59.0 10.7
Mosquito Creek | 4,600-4,800 %61 80.0 76.8 80.0 0.0 NS 59.0 59.0 0.0
Mosquito Creek | 4,800-5,000 1547 80.0 70.6 80.0 0.0 NESW 64.1 64.1 0.0
Mosquito Creek | 5,000-5,200 644 80.0 64.5 80.0 0.0 NS 59.0 59.0 0.0
Mosquito Creek | 5,200-5400 591 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0
Mosquito Creek | 5,400-5,600 412 80.0 52.1 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib1 | 3,600-3,800 539 70.0 107.7 100 30.0 NWSE 175 874 80.0
Unnamed Trib1 | 3,800-4,000 1,859 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib1 | 4,000-4,200 1,383 70.0 95.3 95.3 25.3 EW 30.0 .8 68.4
Unnamed Trib1 | 4,200-4,400 671 80.0 89.1 89.1 9.1 EW 458 69.2 338
Unnamed Trib1 | 4,400-4,600 644 80.0 83.0 83.0 30 EW 61.6 69.2 110
Unnamed Trib1 | 4,600-4,800 517 80.0 76.8 80.0 0.0 EW 69.2 69.2 0.0
Unnamed Trib2 | 3,800-4,000 259 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib2 | 4,000-4,200 1,632 70.0 95.3 95.3 25.3 NWSE 284 874 67.5
Unnamed Trib2 | 4,200-4,400 1,183 70.0 89.1 89.1 191 BW 458 94.8 517
Unnamed Trib 2 | 4,400-4,600 1,162 70.0 83.0 83.0 13.0 BW 61.6 94.8 35.0
Unnamed Trib2 | 4,600-4,800 935 70.0 76.8 76.8 6.8 NWSE 715 874 182
Unnamed Trib2 | 4,800-5,000 697 70.0 70.6 70.6 0.6 EW 93.2 .8 17
Unnamed Trib2 | 5,000-5,200 708 60.0 64.5 64.5 45 EW 109.0 1204 95
Unnamed Trib3 | 4,000-4,200 2,233 60.0 95.3 95.3 353 NWSE 284 110.7 74.3
Unnamed Trib3 | 4,200-4,400 1,785 70.0 89.1 89.1 19.1 NWSE 428 874 51.0
Unnamed Trib3 | 4,400-4,600 1,061 70.0 83.0 83.0 130 NWSE 57.2 874 346
Unnamed Trib 3 | 4,600-4,800 781 80.0 76.8 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib3 | 4,800-5,000 623 80.0 70.6 80.0 00 NS 59.0 59.0 00
Unnamed Trib3 | 5,000-5,200 602 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib3 | 5,200-5,400 544 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0
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h) Simmons Creek
- CWE Adjusted Canopy
Elevation Ssetg;riaerzt ECX;(;S)? Target Target [Increaseto Str_eam Target Current H-Ie-:trlg_]?)tad
Stream Segment Ran Lenath c Canopy Canopy Meset Orl_en- Heat Load | Heat Load Reducti
ge eng over P tts/md) uction
(f) (%) Cover Cover Target tation (wattdm?) | (wa (%)
(%) (%) (%)

Simmons Creek 3,200-3,400 232 50.0 120.0 100 50.0 BEwW 180 146.0 87.7
Simmons Creek 3,400-3,600 7,212 50.0 1138 100 50.0 NESW 175 134.0 86.9
Simmons Creek 3,600-3,800 6,088 50.0 107.7 100 50.0 BEwW 18.0 146.0 87.7
Simmons Creek 3,800-4,000 832 50.0 1015 100 50.0 NWSE 175 134.0 86.9
Simmons Creek 3,800-4,000 6,331 60.0 1015 100 40.0 NWSE 175 1107 84.2
Simmons Creek 4,000-4,200 5,945 60.0 95.3 95.3 35.3 NWSE 284 1107 74.3
Simmons Creek 4,000-4,200 3,949 50.0 95.3 95.3 45.3 BEwW 30.0 146.0 79.5
Simmons Creek 4,200-4,400 3,617 40.0 89.1 89.1" 491 BEwW 45.8 1716 73.3
Simmons Creek 4,200-4,400 5,407 50.0 89.1 89.1 39.1 BEwW 458 146.0 68.6
Simmons Creek 4,200-4,400 4,984 60.0 89.1 89.1 29.1 NWSE 42.8 1107 61.3
Simmons Creek 4,400-4,600 8,194 20.0 83.0 830" 63.0 NWSE 57.2 203.9 72.0
Simmons Creek 4,400-4,600 1974 40.0 83.0 83.0 43.0 NWSE 57.2 157.3 63.6
Simmons Creek 4,600-4,800 1,969 50.0 76.8 76.8 26.8 NS 65.7 1220 46.1
Unnamed Trib 10 |  4,600-4,800 1,003 60.0 76.8 76.8 16.8 NESW 715 1107 354
Unnamed Trib 10 |  4,800-5,000 2,313 60.0 70.6 70.6 106 NESW 85.9 1107 24
Unnamed Trib 10 |  5,000-5,200 2,175 60.0 64.5 64.5 45 NESW 100.3 1107 94
Unnamed Trib 10 |  5,200-5,400 1,362 50.0 58.3 58.3 83 NESW 1147 1340 144
Unnamed Trib10 | 5,400-5,600 1510 60.0 521 60.0 0.0 NS 101.0 101.0 0.0
Unnamed Trib 10 |  5,600-5,800 1,272 50.0 46.0 50.0 0.0 NESW 134.0 134.0 0.0
Unnamed Trib 10 |  5,800-6,000 956 50.0 39.8 50.0 0.0 BEwW 146.0 146.0 0.0
Simmons Creek 4,600-4,800 1,193 60.0 76.8 76.8 16.8 NWSE 715 1107 354
Simmons Creek 4,800-5,000 2,033 60.0 70.6 70.6 10.6 NS 78.7 101.0 221
Simmons Creek 5,000-5,200 993 700 64.5 700 0.0 NESW 874 874 00
Unnamed Trib1 | 3,600-3,800 708 700 107.7 100 300 NS 170 80.0 78.8
Unnamed Trib1 | 3,800-4,000 660 70.0 1015 100 30.0 NWSE 175 874 80.0
Unnamed Trib1 | 4,000-4,200 475 70.0 95.3 9.3 253 NWSE 284 874 67.5
Unnamed Trib1 | 4,200-4,400 655 70.0 89.1 89.1 191 NWSE 428 874 51.0
Unnamed Trib1 | 4,400-4,600 1,563 60.0 830 830 230 NWSE 57.2 1107 483
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Table 37-h, Simmons Creek, continued.
. CWE Adjusted Can
Elevation Ssetg;r?ergt %gﬁ(;g}? Target Térget Incree?gto Strgam Target Current H-Ie—:trl?gtad
Stream Segment Range Length Cover Canopy Canopy Meet Orl_en- Heat Loazd Heat Loazd Reduction
(ft) (%) Cover Cover Target tation | (wattgm") | (watts/m") (%)
(%) (%) (%)
Unnamed Trib1 | 4,600-4,800 766 60.0 76.8 76.8 16.8 NWSE 715 110.7 354
Unnamed Trib1 | 4,800-5,000 1,067 60.0 70.6 70.6 10.6 NWSE 85.9 110.7 24
NF SimmonsCk. | 3,800-4,000 2,582 60.0 1015 100 400 NS 17.0 101.0 83.2
NF SimmonsCk. [ 4,000-4,200 5,011 60.0 95.3 95.3 35.3 NESW 284 1107 74.3
Unnamed Trib2 | 4,200-4,400 5,919 700 89.1 89.1 191 EwW 458 9.8 51.7
Unnamed Trib2 | 4,400-4,600 3,084 70.0 83.0 83.0 130 NESW 57.2 874 346
Unnamed Trib2 | 4,600-4,800 1,959 70.0 76.8 76.8 6.8 NS 65.7 80.0 17.9
Unnamed Trib2 | 4,800-5,000 1,262 70.0 70.6 70.6 0.6 NS 787 80.0 16
Unnamed Trib2 | 5,000-5,200 744 70.0 64.5 70.0 00 NESW 874 874 00
Unnamed Trib2 | 5,200-5400 649 700 58.3 700 0.0 NESW 874 874 00
NF SimmonsCk. | 4,400-4,600 3,643 70.0 83.0 83.0 130 EW 616 9.8 350
NF SmmonsCk. | 4,600-4,800 2,022 700 76.8 76.8 6.8 NESW 715 874 182
NF SimmonsCk. | 4,800-5,000 1,257 70.0 70.6 70.6 0.6 EW 93.2 .8 17
NF SimmonsCk. | 5,000-5,200 1,764 70.0 64.5 70.0 00 NESW 874 874 00
NFSmmonsCk. | 5,200-5,400 1,061 70.0 58.3 70.0 0.0 NESW 874 874 0.0
NF SimmonsCk. | 5,400-5,600 618 80.0 52.1 80.0 00 EW 69.2 69.2 00
NF SmmonsCk. | 5,600-5,800 1,288 80.0 46.0 80.0 0.0 NESW 64.1 64.1 00
NF SimmonsCk. | 5,800-6,000 34 80.0 39.8 80.0 00 NESW 64.1 64.1 00
NF SimmonsCk. | 6,000-6,200 766 80.0 336 80.0 00 NESW 64.1 64.1 00
Three Lakes Creek| 4,000-4,200 760 70.0 9.3 95.3 253 NWSE 284 874 675
Three Lakes Creek| 4,200-4,400 2,307 80.0 89.1 89.1 9.1 NWSE 428 64.1 332
Three Lakes Creek| 4,400-4,600 3,928 700 83.0 830 130 NWSE 572 874 34.6
Three Lakes Creek| 4,600-4,800 2,064 80.0 76.8 80.0 00 NWSE 64.1 64.1 00
Three Lakes Creek| 4,800-5,000 2,144 80.0 70.6 80.0 0.0 NWSE 64.1 64.1 00
Three Lakes Creek| 5,000-5,200 1,885 80.0 64.5 80.0 00 NWSE 64.1 64.1 00
Three Lakes Creek| 5,200-5,400 1241 80.0 58.3 80.0 00 NWSE 64.1 64.1 00
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Table 37-h, Simmons Creek, continued.
. CWE Adjusted Canopy
Stream Existing Target Current Target
Stream Segment Elevation Segment Canopy ;I'::rnget g:rr]get Inc;ﬂe:esteto g:ﬁn Heat Heat Heat Load
Range Length Cover Cw"gy Covogy Target tation | Loading | Loading | Reduction
(ft) (%) (%) (%) (%) (wattgm’) | (watts/m”) (%)
Three Lakes Creek| 5,400-5,600 882 80.0 52.1 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib 4 4,600-4,800 1,257 80.0 76.8 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib4 | 4,800-5,000 1,067 80.0 70.6 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib4 | 5,000-5,200 781 80.0 64.5 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib4 | 5,200-5,400 671 80.0 58.3 80.0 0.0 NS 59.0 59.0 0.0
Unnamed Trib4 | 5,400-5,600 708 80.0 52.1 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib4 | 5,600-5,800 428 80.0 46.0 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 3 4,200-4,400 396 70.0 89.1 89.1 19.1 NESW 42.8 874 51.0
Unnamed Trib 3 4,400-4,600 987 70.0 83.0 83.0 13.0 NESW 57.2 874 34.6
Unnamed Trib 3 4,600-4,800 1,019 70.0 76.8 76.8 6.8 NESW 715 874 18.2
Unnamed Trib 3 4,800-5,000 887 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Unnamed Trib3 | 5,000-5,200 866 70.0 64.5 70.0 0.0 NESW 874 874 0.0
Unnamed Trib3 | 5,200-5400 840 70.0 58.3 70.0 0.0 NESW 874 874 0.0
Unnamed Trib 3 5,400-5,600 533 70.0 521 70.0 0.0 NESW 874 874 0.0
Unnamed Trib 5 4,200-4,400 2,297 60.0 89.1 89.1 29.1 NS 39.8 101.0 60.6
Unnamed Trib 5 4,400-4,600 1,668 60.0 830 830 230 NS 52.7 101.0 47.8
Unnamed Trib 5 4,600-4,800 1,199 40.0 76.8 76.8 36.8 NS 65.7 143.0 54.1
Unnamed Trib 5 4,800-5,000 470 40.0 70.6 70.6 30.6 BEW 93.2 171.6 45.7
Unnamed Trib5 | 5,000-5,200 665 70.0 64.5 70.0 0.0 NWSE 874 874 0.0
Unnamed Trib 6 4,200-4,400 2,830 70.0 89.1 89.1 19.1 NESW 42.8 874 51.0
Unnamed Trib6 | 4,400-4,600 2402 60.0 83.0 83.0 230 NWSE 57.2 110.7 483
Unnamed Trib 6 4,600-4,800 1,473 60.0 76.8 76.8 16.8 NESW 715 110.7 354
Unnamed Trib6 | 4,800-5,000 998 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Unnamed Trib 7 4,200-4,400 919 70.0 89.1 89.1 191 NESW 42.8 874 510
Unnamed Trib7 | 4,400-4,600 1911 70.0 83.0 83.0 13.0 NS 52.7 80.0 A1
Unnamed Trib7 | 4,600-4,800 1,368 70.0 76.8 76.8 6.8 NS 65.7 80.0 17.9
Unnamed Trib7 | 4,800-5,000 1,135 70.0 70.6 70.6 0.6 NS 78.7 80.0 16
Unnamed Trib7 | 5,000-5,200 1,045 70.0 64.5 70.0 0.0 NS 80.0 80.0 0.0
Unnamed Trib7 | 5,200-5400 602 70.0 58.3 70.0 0.0 NESW 874 874 00
Dolly Creek 4,400-4,600 2,603 80.0 83.0 83.0 3.0 NESW 57.2 64.1 10.8
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Table 37-h, Simmons Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |[Increaseto| Stream Target Current

Stream Segment E|I§vat|0n Segment Canopy Cangpy Cangpy M eet Orien- | Heat Emd Hesat Load Heat Lgad

ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattdm?) | (watts/m*) (%)

(%) (%) (%)

Dolly Creek 4,600-4,800 1,49 80.0 76.8 80.0 0.0 NESW 64.1 64.1 0.0
Dolly Creek 4,800-5,000 982 80.0 70.6 80.0 0.0 NESW 64.1 64.1 0.0
Dolly Creek 5,000-5,200 45 80.0 64.5 80.0 0.0 NESW 64.1 64.1 0.0
Dolly Creek 5,200-5,400 45 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0
Dolly Creek 5,400-5,600 1,500 80.0 52.1 80.0 0.0 NESW 64.1 64.1 0.0
Dolly Creek 5,600-5,800 1,969 70.0 46.0 70.0 0.0 EW 94.8 94.8 0.0
Dolly Creek 5,800-6,000 1,130 60.0 308 60.0 0.0 NWSE 110.7 110.7 0.0
Washout Creek 4,400-4,600 866 60.0 83.0 83.0 230 NESW 57.2 110.7 483
Washout Creek 4,600-4,800 2,846 60.0 76.8 76.8 16.8 NESW 715 110.7 354
Washout Creek 4,800-5,000 2,492 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Washout Creek 5,000-5,200 1,758 70.0 64.5 70.0 0.0 NESW 87.4 874 0.0
Washout Creek 5,200-5,400 1,193 70.0 58.3 70.0 0.0 NESW 87.4 874 0.0
Washout Creek 5,400-5,600 1,267 70.0 52.1 70.0 0.0 NESW 87.4 874 0.0
Washout Creek 5,600-5,800 1,104 70.0 46.0 70.0 0.0 NESW 87.4 874 0.0
Washout Creek 5,800-6,000 866 70.0 39.8 70.0 0.0 NESW 87.4 874 0.0
Washout Creek 6,000-6,200 517 70.0 33.6 70.0 0.0 NWSE 87.4 874 0.0
Unnamed Trib8 | 4,400-4,600 2,270 30.0 83.0 83.0 53.0 EW 61.6 197.2 68.8
Unnamed Trib8 | 4,600-4,800 3,601 50.0 76.8 76.8 26.8 EW 774 146.0 47.0
Unnamed Trib8 | 4,800-5,000 2,529 50.0 70.6 70.6 20.6 NESW 85.9 134.0 35.9
Unnamed Trib 8 5,000-5,200 1,494 60.0 64.5 64.5 45 NESW 100.3 110.7 94
Unnamed Trib 8 5,200-5,400 1,119 70.0 58.3 70.0 0.0 NESW 87.4 874 0.0
Unnamed Trib 8 5,400-5,600 940 80.0 52.1 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 8 5,600-5,800 760 80.0 46.0 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 8 5,800-6,000 623 80.0 39.8 80.0 0.0 EW 69.2 69.2 0.0
Unnamed Trib 8 6,000-6,200 607 80.0 33.6 80.0 0.0 EW 69.2 69.2 0.0
Unnamed Trib 9 4,600-4,800 792 70.0 76.8 76.8 6.8 NESW 715 874 18.2
Unnamed Trib 9 4,800-5,000 2,017 70.0 70.6 70.6 0.6 NESW 85.9 874 17
Unnamed Trib 9 5,000-5,200 1,299 80.0 64.5 80.0 0.0 EW 69.2 69.2 0.0
Unnamed Trib 9 5,200-5,400 1,246 80.0 58.3 80.0 0.0 NESW 64.1 64.1 0.0

116




St. Joe River Subbasin Assessment and TMDLs July 2003
Table 37-h, Simmons Creek, continued.
- CWE Adjusted Canopy
Stream Existing Target
; Target Target |Increaseto| Stream Target Current
Stream Segment E|I§vat|0n Segment Canopy Cangpy Cangpy M eet Orien- | Heat Emd Hesat Load Heat Lgad
ange Length Cover . > >, | Reduction
() (%) Cover Cover Target tation (wattdm?) | (watts/m*) (%)
(%) (%) (%)

Unnamed Trib9 | 5,400-5,600 845 80.0 52.1 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib9 | 5,600-5,800 972 80.0 46.0 80.0 00 NESW 64.1 64.1 00
Unnamed Trib9 | 5,800-6,000 840 80.0 39.8 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib9 | 6,000-6,200 A5 80.0 336 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib9 | 6,200-6,400 1,109 80.0 274 80.0 0.0 NESW 64.1 64.1 0.0
Unnamed Trib 11 |  4,400-4,600 1,948 50.0 83.0 83.0 330 NESW 57.2 134.0 57.3
Unnamed Trib 11 |  4,600-4,800 2,281 60.0 76.8 76.8 16.8 NESW 715 110.7 354
Unnamed Trib 11 |  4,800-5,000 1,690 60.0 70.6 70.6 10.6 NESW 85.9 110.7 24
Unnamed Trib 11 |  5,000-5,200 1,621 60.0 64.5 64.5 45 NESW 100.3 110.7 94
Unnamed Trib 11 | 5,200-5,400 1,478 50.0 58.3 58.3 83 NESW 114.7 134.0 144
Unnamed Trib 11 | 5,400-5,600 1,605 40.0 521 52.1" 121 NESW 129.0 157.3 18.0

! nterim target canopy cover; physical habitat limitationsin these segments make it unlikely that current target levelswill be reached. Final target

canopy cover to be determined during the implementation phase.
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Table 38. Canopy habitat limited reaches of tributaries to the upper St. Joe
River.

Canopy
Habitat . Maximum .
Stream Limited Boundaries Shade (%) Length (miles)
Reach
1.9 miles below Bad Bear confluence to 1.1
Beaver Creek 1 miles above mouth 40% 1.4
1 1.6 miles from Heller Creek source to mouth 30% 2.0
Heller Creek 1.3 miles below unnamed tributary 2 of
2 Sherlock Creek to mouth 30% 11
1 Erra;z‘;s Creek 0.5 miles upstream toward Cliff 10% 05
Loop Tunnels to 1.5 miles downstream of o
2 tunnels 20% 15
3 0.6 miles above unnamed tributary 6 to 1.3 0% 13
Loop Creek miles downstream; toward Mineral Creek )
0.3 miles from source of unnamed tributary of
4 Turkey Creek to 0.6 miles downstream; 40% 0.6
toward confluence _
5 ?ijuurtcr:e of Clear Creek to 0.3 miles above 50-70% 30
Confluence of main stem of unnamed tributary
Mosquito Creek 1 1 upstream toward confluence of main stem 40% 1.2
and unnamed tributary 2
Unnamed tributary 5 to Three Lakes Creek o
1 confluence 40% 0.7
Simmons Creek 2 Source of unnamed tributary 11 to 0.3 miles 40% 0.3
downstream of source
3 Confluence of unnamed tributary 10 and 20% 15
Simmons Creek to Forest Service Road 1278 )

Feedback Provisions

When temperature meets the standard or natura background levels, further canopy increase
activitieswill not be required in the watershed. Best management practices will be
prescribed by the revised TMDL with provisions to maintain and protect canopy cover of the
dreams. Regular monitoring of the beneficid use will be continued for an appropriate period
to document maintenance of the full support of the beneficid use (cold water aguatic life).

5.4.5 Conclusions

The upper S. Joe River tributaries (Beaver, Bluff, Fly, Gold, Heller, Sherlock, Loop,
Mosguito, and Simmons Creeks) are in the St. Joe River bull trout recovery areawhere the
federal temperature standard of 10°C MWMT applies. Continuous temperature monitoring
of these tributaries demondtrates this sandard is violated for sgnificant periods of the critica
season (May 1- October 31) and the state bull trout spawning standard is violated for
sgnificant periods of the critical season (September 1 - October 31). A temperature TMDL
based on the CWE relationship between canopy cover, eevation and direct insolation input
to the streams was developed. The watershed topography is between 3,000 and 6,800 feet
elevation. The shade requirement between 3,000 and 4,000 feet is 100% or full potentia
shade. Lesser amounts of shade are progressively necessary above 4,000 feet. Figures11a-g
provide the current level of canopy cover of the streams, while Figures 12a-g depict the
canopy cover required. Substantia reaches of the tributaries have natura shrub wash plant
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communities of willow. This community is not capable of fully shading these reeches. A
canopy cover of 40% isthe upper limit of shade expected on these reaches.

5.5 Implementation Strategies

DEQ and designated lead agencies responsible for TMDL implementation will make every
effort to address past, present, and future pollution problems in an attempt to link them to
watershed characteristics and management practices designed to improve water qudity and
restore the beneficial uses of the water body. Any and al solutionsto help restore beneficiad
uses of astream will be consdered as part of a TMDL implementation plan in an effort to
make the process as effective and cost efficient as possible. Using additiona information
collected during the implementation phase of the TMDL, DEQ and the designated agencies
will continue to eva uate suspect sources of impairment and develop management actions
appropriate to deal with these issues.

DEQ recognizes that implementation strategies for TMDLS may need to be modified if
monitoring shows that the TMDL goas are not being met or sgnificant progressis not being
made toward achieving the gods.

Time Frame

For sediment TMDLs, 30 years have been dlotted for meeting load alocations. Thistime
frame will permit two or three large channel forming events to occur in the stream.

Primary TMDL monitoring of temperature TMDLswill be with aerid photograph
interpretation of canopy recovery over the streams. Aerid photography is repeated by the
USFS on a 10-year time frame. Thistime frame will dlow a sufficient period to assess
canopy recovery. In addition, a set number of representative sites should be assessed on a
periodic basi's usng canopy densometer methodology to ground truth and calibrate the aerid
photograph interpretation.

Approach

TMDLswill beimplemented through continuation of ongoing pollution control activitiesin
the subbasin. The designated agencies, WAG, and other appropriate public process

participants are expected to:

-- Develop best management practices (BMPs) to achieve load alocations

-- Give reasonable assurance that management measures will meet load alocations
through both quantitative and qualitative andys's of management measures

-- Adhere to measurable milestones for progress

-- Devedop atimeline for implementation, with reference to costs and funding

-- Develop amonitoring plan to determine if BMPs are being implemented, if individua
BMPs are effective, if load dlocations and waste load alocations are being met, and
whether or not water quality standards are being met
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The designated agencies will recommend specific control actions and will then submit the
implementation plan to DEQ. DEQ will act as arepostory for goproved implementation
plans.

Responsible Parties

Development of the fina implementation plan for the St. Joe River TMDL will proceed
under the exigting practice established for the Sate of Idaho. The plan will be

cooperatively developed by DEQ), the St. Joe WAG, the affected private landowners, and
other “designated agencies’ with input from the established public process. Of the three
entities, the WAG will act asthe integrd part of the implementation planning

process to identify gppropriate implementation measures. In addition to the designated
agencies, the public, through the WAG and other equivaent processes, will be provided with
opportunities to be involved in devel oping the implementation plan to the maximum extent
practica.

Monitoring Strategy

In-stream monitoring of the beneficia uses (cold water and saimonid spawning) support
gtatus during and after implementation of sediment abatement projects will establish the find
sediment load reduction required by the TMDL. In-stream monitoring, which will determine
if the threshold values have been met, will be completed every year on randomly selected
gtes on each stream order in the subbasin after 70% of the plan has been implemented.
Monitoring will be conducted using the DEQ- approved monitoring procedure at the time of
sampling. ldenticd measurements will be made in appropriate reference streams where
beneficia uses are supported.

Temperature will be monitored on the streams with continuous recorders after the canopy has
reached 70% of its potential. Temperature recorders will be placed in representative
locations on third order reaches of the streams as near as feasible to the points of compliance,
Temperature data devel oped will be compared with the current temperature standards to
asess temperature standard exceedences. Biomonitoring of macroinvertebrates and fish will
be completed to assess the status of the cold water use.

5.6 Conclusion

Nine TMDLs were developed for sreamsin the St. Joe River subbasin. The TMDLs
addressed sediment and temperature only, as no other pollutants were found to beinhibiting
beneficid usesin the subbasin's streams.

Specifically, it is recommended that Bear/Little Bear, Blackjack, Harvey, and Tank Creeks
be delisted for bacteria. 1t is aso recommended that Blackjack, Harvey, and Tank Creeks be
delisted for dissolved oxygen limitation.

No streams were found to be impacted by excess nutrients, therefore it is recommended that
Gold Creek be ddisted for this pollutant.
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Sediment modding and andysis of WBAGII scores revealed that Bird, Blackjack, East Fork
Bluff, Gold, Harvey, Loop, and Tank Creeks are not impaired by sediment. Conversdly,
Bear/Little Bear, Fishook, and Mica Creeks were found to be impaired by sediment and had
TMDLs devel oped.

Temperature TMDLs were devel oped for Bear/Little Bear, Blackjack, Fishhook, Gold,
Harvey, and Tank Creeks.

Lastly, Gold Creek will remain listed for habitat alteration, but no TMDL will be devel oped,
asthe EPA considers habitat dteration as “pollution.” A TMDL is not required for awater
body impaired by pollution, but not specific pollutants.

Conditionsin dl of the sreams listed above will be monitored on an ongoing basis. Thiswill
ensure that beneficid uses currently supported remain that way and that streams not in full
support of their beneficid uses are making progress, through implementation, towards that

god.
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